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INTRODUCTION 


This manual, consisting of Volumes I and LL, 
is one of seven R-3896-series technical manuals 
prepared to provide official Rocketdyne field 
support documentation for the operation and 
mainte:ance of the F-1 Rocket Engine, Part 
Number 104001, Serial Numbers F-2029 
through F-2098, and its related ground sup- 
port equipment, designed and manufactured 
by Rocketdyne, a division of North American 
Rockwell Corporation, 6633 Canoga Avenue, 
Canoga Park, California 91304. This infor- 
mation in these manuals was prepared by 
Logistics Product Support Department of 
Rocketdyne, 


The manuals are used to best advantage when 
each manual is current and complete (see 
figure 1) and the purpose and scope of each 
manual is known, The manuals in this series, 
and the nature of the data each provides, are 
found in the manuals’ contents and support 
function chart. 


1, F-1 MANUALS-- THEIR SUPPORT. 
FUNCTIONS. 


The contents and support function chart lists 
all F-1 series technical manuals, describes 
the support function each manual serves, and 
lists the section titles of each manual. The 
chart also explains how the technical data in 
each manual relates to the support of the en- 
gine and its ground support equipment through- 
out a normal engine flow, as well as during 
unscheduled maintenance tasks, Information 
appearing in one manual is not duplicated in 
another. Thus, information on the description, 
operation, and maintenance of ground support 
equipment is in R-3896-5. However, the 
instructions for servicing the engine using 
ground support equipment are in R- 3896-3 

and R-3896-11, 


Manual Contents and Support Function Section and Title 
R- 3896-1 This manual contains a physical I Description and Operation 
F-1 Rocket Engine description of the various F-1 engine II Interface Design Criteria 
Data systems and the individual engine III Performance 


system components; a description of 
the flow the engine follows from the 
time it 1s accepted by the Customer 
through Apollo/Saturn V launch; data 
pertaining to engine design charac- 
teristics including environmental 
conditions, attitude, mass properties 
data, turbopump inlet propellant con- 
ditions, and interface connections for 
mating the engine with the S-IC of the 
Saturn V vehiclc; and nominal engine 
performance characteristics, methods 
for predicting engine variable charac- 
teristics, and other pertinent informa- 
tion that can be used as an aid for 
analyzing and/or determining specific 


engine performance. 


The manual 


serves to familiarize the reader «vith 
the design and cperation of the F-1 engine 
and serves as a training aid document, 
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R-3896-3, Volume I 
F-1 Rocket Engine 
Maintenance and 
Repair 


R-3896-3, Volume II 
F-1 Rocket Engine 
Maintenance and 
Repair 


R-3896-4 

F-1 Rocket Engine 
Tiustrated Parts 
Breakdown 


R~3896-5, Volume I 
F-1 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Operation 


XiV 
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Contents and Support Function 


Thig manual contains general mainte- 
nanze practicrs that are peculiar to 

the engine covered in this volume and 

to the component repair procedures 
contained in Volume II of this manual; 

the use of engine, thrust chamber, and 
nozzle extension ground support equip- 
ment and the tasks necessary to prepare 
the equipment for maintenance using the 
applicable pieces of ground support 
equipment; detailed procedures for com- 
ponent removal, reinstallation, or re- 
placement, and the post-installation 

test requirements that will verify the 
integrity of engine systems affected by 
the removal of individual engine compo- 
nents and lines. This volume and Volume 
Il provide the necessary maintenance and 
repair data to perform unscheduled main- 
tenance tasks on an uninstalled engine and 
the required post-maintenance tests to 
determine that the eugine is in an operable 
condition, 


This manual contains cleaning, inspect- 
ing, repairing, and testing procedures 
for the individual engine components. 
This manual provides the data to restore 
and/or maintain components of the engine 
in an operable condition for reinstalla- 
tion on the engine or assignment as a 
spare 


This manual contains illustrative and 
columnar listings of all parts of the 
engine that can be disassembled, 
reassembled, repaired, replaced, or 
overhauled. This manual locates and 
identifies the interrelationship of farts, 
aids in the requisition of replacer ent 
parts, indicates part usage and inler- 
changeability and re commended repair 
or replacement for the F-1 engine and 
its individual compcnents and parts. 


This manual contains safety require- 
ments and general maintenance prac- 
tices peculiar to the equipment 

covered in this volume and to equip- 
ment and T-tools covered in Volume II 

of this manual; inspection requirementa, 
physical description, operation, intended 
usage, operating limitations, periodic 
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Section and Title 


General Maintenance and 
Repair 

Handling 

Component Removal and 
Installation 
Post-Maintenance Test 
Requirements 


See detailed table of contents 
for this manual. 
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III 


Introduction 
Group Assembly Parts List 
Numerical Index 


General Maintenance and 
Repair 

Hydraulic Pumping Unit 

G2025 

Hydraulic Pumping Unit 

G2026 

Accumulator Unit G2027 
Engine Checkout Console 
G3142 
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Contents and Support Function 


R-3896-5, Volume I 
(cont) 


R-3896-5, Volume II 
F-1 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Operation 


R-3896-6 

F-1 Rocket Engine 
Thermal Insulation 
and Repair 


maintenance, and parts listings with 
maintenance-level codes for the F-1 


engine ground support equipment cov- 


ered in this volume. This volume 


provides data to restore and/or main- 


tain the F-1 rocket engine ground 
support equipment in an operable 
condition. 


This manual containg inspection 
requirements, physical descrip- 
tion, operation, intended usage, 
operating limitations, periodic 
maintenance, and parts listing with 
maintenance-level codes for the 
F-1 engine ground support equip- 
ment end iteins that are considered 
tools (ie, test kits, sets, and tools) 
and T-tools. This yolume provides 
data necessary to determine that 


those items of ground support equip- 
ment covered by this volume and the 


F-1 field T-tools are in an operable 
condition. 


This manual contains a description 
of the thermal insulation panels, 
special tools and equipment, in- 
stallation and removal procedures, 
access provisions, repair data, 
and applicable packaging, storage, 
and handling information, This 
manual provides information per- 
tinent to the maintenance and re- 
pair of F-1 engine thermal 
insulation. 


II 
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Section and Title 


Pneumatic Flow Monitors 
G3130 and G3131 

Engine Vertical Installer 
G4049 

Engine Rotating Sling 
G4050 

Flight Combustion Monitor 
703227 

Components Test Console 
G3141 and Components 
Adapter Set G3143 
Cryogenic Supply Unit 
3146 

Pneumatic Flow Testers 
G3104 and G3104MD1 
High-Voltage Igniter 
Tester G3153 and Inert 
Igniter 9026622 

Impact Recorder Unit 
G4090 and 99-9014031 
Components Welding Sets 
9026560, 9026561, and 
9026570 . 
Handling and Shippin 
Equipment 


Test Kits, Sets, and Tools 
T-Tools 
Dummy Weight T- Tools 


Description 

Special Tools and Equip- 
meut 

Installation and Removal 
(Engines F-2003 Through 
F-2016) 

Installation and Removal 
(Engines F-2017 and 
Subsequent) 

Access Provisions 
Repair 

Storage and Handling 
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Introduction R-3806-3 
Volume I 
Manual Contents and Support Function 
R-3896-£ This manual contains procedures for 
F-1 Rocket Engine preparing the F-1 rocket engine, 
Transportation nozzle extension, thermal insulation, 
and miscellaneous engine loose equip- 
ment for shipment, and procedures 
for shipping by truck, air, or water. 
Included are recommended truck-, 
air-, and watcr-transport check lists, 
which may be used to make sure that 
procedures and in-transit inspection 
have been performed. 
R-3896-11 This manual contains complete, 
F-1 Rocket Engine authorized field operating require- 
Operating ments that affect F-1 flight engines 
Instructions F-2029 through F-2098 during normal 


operational flow from engine receipt 
at MAF through vehicle launch. Spe- 
cific and general requirements and 
procedures for normal F-] engine 
activities are provided and include 
acceptability criteria and limits, 
special constraints, safety precau- 
tions, and correct sequences required 
to satisfactorily accomplish the 
activities, 
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Section and Title 


Preparation for Shipping 
Shipping by Truck Transport 
Shipping by Air Transport 
Shipping by Water Transport 


Operating Requirements 
General Requirements 
Operating Procedures 
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USE YOUR MANUAL ONLY IF CURRENT 
AND COMPLETE 


Manuals that are not current and complete 
are not authoritative documents and are not 
to beused. The following outlines the method 
for determining whether your manual is cur- 
rent and complete. 


A. DETERMINING CURRENCY. To besure 
that yours is the latest issue of the manual, 
refer to Configuration Identification & Status 
Report , which is revised monthly and lists 
the technical manual numbers, titles, unin. 
corporated supplements, and latest change 
or revision dates. Your manual must have 
a title page with the same or later date than 
the date shown in the Configuration Identifi- 
cation & Status Report. Your manual must 
also include the unincorporated supplements 
listed in the Configuration Identification & 
Status Report, or if your manual is later than 
shown in thereport, the unincorporated sup- 
plements listed in the Manual Data Supple- 
ment Record in your manual. If your title 
page incorporates two dates as illustrated be- 
low, compare the change (lower)date. Ifyour 
manual is not current. obtain a current copy 
through your technical manual supply system. 
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B. DETERMINING COMPLETENESS. To 
be sure that your manual is complete, make 
a page-by-page comparison of its pages to 
those listed in the List of Effective Pages. 
The List of Effective Pages, which shows the 
change status since the basic issue or last 
revision, is found on the alphabetically let- 
tered page(s) immediately following the title 
page. All pages, except supplements, are 


Introduction 


listed with their issue dates. Manual pages 
thatare dated musihave the same date as that 
appearing in the List of Effective Pages for 
that page. Unchanged pages are listed as 
“original” and are not dated, 


HOW TO KEEP YOUR MANUAL 
UP-TO-DATE 


As design changes are made to the rocket en- 
gine and ground support equipment and better 
methods of maintenance are discovered, your 
manual is periodically changed, revised, or 
supplemented. The following steps will help 
you keep your manual up-to-date: 


A. CHANGES, Updating by adding to or par- 
tially replacing existing pages is defined as 
a change. Changes can be identified by the 
change notice on the new title pare. 


LAVEST CHANGED PAGES SUPERITDS 
THE SAME PAGES OF PAIVIOUS DATE 


Lewabiaraseleaseiebtepal 
Prbbran as Beshoe emanated pare 


To collate a change, refer tothe Filing Instruc- 
tions sheet issued with the manual and proceed 
as follows: 


1, Remove the pages listedinthe "Remove" 
column of the Filing Instructions sheet 
from the manual and destroy them. Do 
not concern yourself with the data on the 
opposite side of the deleted page since, 
if this date is net deleted, it is replaced 
in the change package, 


2. Insert all pages Hsted in the "Insert" 
column of the Filing Instructions sheet 
in sequence, Pages with a suffix letter 
are inserted in alphabetical order follow- 
ingthe page withthe same basic number; 
for example, pages 3-14A, 3-14B, etc, 
follow page 3-14, 


GEN-NASA-1A | 


Figure 1, How to Maintain Your Manual (Sheet 1 of 2) 
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3. If you are unsure of the status of any 
page or pages, refer tothe List of Effec- 
tive Pages and make sure your manual 
contains pages (with the corresponding 
change dates) listed in the List of Effec- 
tive Pages. 


4. Remove manual supplements that have 
been incorporated. 


NOTE 


Incorporated supplements can be 
determined by reviewing the newly 
issued Manual Data Supplement 
Record. 


B. REVISIONS. Updating by replacing all 
the existing pages of a manual is defined as 
a revision. Revisions canbe identified by the 
replacement notice on the new title page. 


suveinanny 140 om mane ns 


THIS PUBLICATION REPLACES TECHNICAL 
MANUAL R-XXXX-X DATED 1 AITIL 1964 


To collate a revision, proceed as follows: 


1. Removeand destroy all existing pages of 
your manual except Manual Data Supple- 
ments that have not been incorporated. 


NOTE 
Unincorporated supplements canbe 
identified by reviewing the Manual 
Data Supplement Record supplied 
in the revision. 


2. Insert the new pages in your cover. 


Cc. SUPPLEMENTS. Updating that author- 
izes the addition to, or alteration of, the ex- 
isting data in your manual is defined as a 
Manual Data Supplement. Information on how 
to insert supplements i3 found in the supple- 
ments. 


HOW TO KEEP ABREAST OF THE LATEST 
CHANGES TO TECHNICAL DATA 


Changes and/or additions to technical data 
are identified by a vertical bar (change bar) 
in the margin of the page adjacent to the 
changed data. A direct comparison between 
the new (identified by the change bar) and the 
old data will help you in identifying specific 
changes made. 


GEN-NASA-2 


Figure 1. How to Maintain Your Manual (Sheet 2 of 2) 
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R-3896-3 Section I 
Volume I Paragraphs 1-1 to 1-2 


SECTION I 


QUICK-DISCONNECT 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


1-1, QUICK-DISCONNECT NA5- 260079 AND Part No, Nomenclature Use 
, 208206. T-5039457 Pressure Pressure-tests 
1-2, The following procedures contain cleaning, (or equivalent) Test Fixture quick-disconrects. 
inspecting, repairing, and testing information ‘ : 
required to maintain the quick-disconnects. eel moat ao cee 
Disassembly of quick-disconnects for repair ; testing quick- 

or replacement of internal parts is not recom- Aiseonnante 
mended; therefore, special tools, equipment, oe 

and procedures are not provided for disassem- G3143 Components Provides 

bly. See figure 1-1 for exterior view of Adapter Set hardware for 
quick-disconnects. Sce figure 1-2 for test pressure-testing 
equipment and special tools ivr testing, and quick-disconnects. 
figure 1-3 for protective closures used during G3104 Pretiiatte Measures downs 
MIESE procedures. Flow Tester stream pneumatic 

leakage. 


NA5-260098T5 Ground Tests flight half 
(or equivalent) Half Quick-  quick-disconnect 
Disconnect NA5-260079T7, 


Figure 1-2. Test Equipment and Special 
Tools for Quick-Disconnects 


FLANGED 


Use Quick-_ 
Disconnect 
Part No. Nomenclature NA5-~260079 

RD265-5016-0006 Closure T-1 
242) Cap T-2 
2362) Cap T.3 
12°) Cap T-4 
24°”) Cap T~6 
oq (4) Cap T-17 


(a) S. 8. White Co, Plastics Division 
Figure 1-3. Protective Covers and Closures 
for Quick- Disconnects 


+ 


wr 


Figure 1-1. Quick-Disconnects 
(Typical)--Exterior View 
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Sectiou I 
Paragraphs 1-3 to 1-A 


1-3. 
1-4, 


a. 


CLEANING 
(Deleted) 
WARNING 


The following procedure uses tri- 
chloroethylene, which is a toxic 
solvent. Inhalation of {ts vapors or 
prolonged contact with the liquid can 
cause serious injury or death. 


The following proc. dure uses clean- 
ing compound, whicn ig voiatile. 
Use in a well-ventilated area since 
the vapors diaplace the oxygen in 
the air, resulting in suffocation. 


The following procedure uses pres~ 
surized gaseous nitrogen or air, 
which must not be allowed to impinge 
on the body aince ic may result in 
skin inflation. Inflaticn of the skin 
can cauge serious injury to human 
tissues. 


Kye protection must be worn to per- 
vent foreign matter from injuring 
oyes. 


Pressurized pases can hurl objccts 
with sufficient force to cause Injury 
to personnel. 


Clean exterior surfaces of quick- 


disconnect by handwiping as outlined in 
R-3896-3, Volume I. 


aA. Remove pressure cap from quick- 


disconnect; thon hand-flush pregaure cap with 


trichlororthylene or cleaning compound. 


R-3896-3 
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c. Hand-flush quick-disconnect in both direc- 
tions with trichloroethylene or clexning compound. 


d. Dry quick-disconnect and pressure cap 
with low-pressure (approximately 10 psig) gase- 
ous nitrogen (MJL-P-27401) or clean, dry air 
conforming to cleanness and humidity require- 
ments of MIL-P-27401; then close quick- 
diaconnect vaive. 


1-5. INSPECTING AND REPAIRING. 


1-6. Inspecting the quick-disconnects determines 
if the disconnects have been damaged by mis- 
handling or waar. Since disassembly of the dis- 
connects is not recommended, repair is limited 
to repairing minor scratches in the mounting 
flange sealing surfaces and damaged threads. 
Refer to R-3896-3, Volume I, for thread repair. 


1-7. TESTING. 


1-8. This procedure outlines requirements for 
testing quick-disconnects using Components Test 
Console G3141, Components Adapter Set G3143, 
and Pneumatic Flow Tester G3104, Any devia- 
tions, including the use of other test equipment, 
must be eguivalent to the teat requirements, 
safety atandards, and equipment specified in 
this procedure. Prior to starting the test, in- 
stall quick-digsconnect In the correct panel- 
mounted teat fixture as specified in figure 1-4. 
Also, refer to figure 1-4 for torque values, 
valve openirg dowels, and adapters uged during 
testing. Prepare components test console for 
use (figure 1-5), and refer to paragraphs 1-9 
and 1-10 for quick-dlaconnect leak-test proce- 
dure. Seo figure 1-6 for quick-disconnert teat 
sotup. 


b. Using a nylon dowel rod or an equivalent 
rod made of a soft material that is not affected 
By Hie claaner, carefully open quick-disconnect 
valve. 


Pressure Cap 


Quick-Disconnect Torque Value Valve Opening 


Panel- Mounted 


Type (Foot~ Pounds) Test Fixture Dowel () Adapter?) 
308206 17-19 T~-6030457-210 T-5039487-217  T-5090457-220 
NA5-260079T-1 30-40 T-5030457-210 T-5030457-217 'T'-503045'7-220 
NA5-260079T-2 30-40 T-5030457-212 T-5030457-217  'T~5090457-220 
NAS-260079T-3 70-75 T-50930457-211 T-5030457-216  T-5030457-221 
NAS-260079T-4 30-40 T-5039457-213 T-5030457-217 T-£039457-220 
NA5-260079T-6 30-40 T-5039457-215 T-5039457-217 'T'-5039457-220 
NAS-260079T-7(¢) 30-40 T'-5030457-215 1-5030457-218 T-5039457-220 


(a) Holds quick-disconnect valve open when performing leak test of pressure cap. 
(b) Used to adapt quick-disconnect to Pneumatic Flow Tester G3104. 
(c) Type 7 requires NA6-260098T5 to perform flow and reseat pressure test. 


; Figure 1-4. Preparing Quick-Disconnects for Testing 
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Section I 


Panel 


Control 


Position 


Indication/Remarks 
re OOF osition  _CIndication/Remarks | 


NOTE 


The press-to-operate switch-lights located on Components Test 
Console G3141 operate on and off by alternately pressing the face 


of the switch, 


essary to obtain specified indication, 


PRE-POWER TURN ON 


POWER DISTRIBUTION 


PRESSURE/TEMPERATURE 


MONITOR 
DC POWER SUPPLY 


ELECTRICAL 
CONTROL 


OSCILLOSCOPE 


DIGITAL 
VOLTMETER 


TEST CELL ELECT. 
OUTLETS 


CB1 (30 AMP) 
CB2 (10 AMP) 
CHANNEL SELECT 


AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MILLIAMPERES 
RANGE SELECT 


VOLTS RANGE 
SELECT 


VOLTAGE ADJUST 
INTENSITY 


115 V/230 V 


100 KD STD 
INT/EXT 


POWER 


Connectors J701, 
J702, J704, and 
J705 


Connector J703 


CAUTION 


Make sure switch-lignts are pressed only as nec- 


Pulled out Console main power 
off. 

Pulled out Electrical utility 
outlets power off, 

OFF 


Down (off) 
Midposition 


Fully counter- 
clockwise 


0 
OFF 
OFF 


OFF 


Fully 
DECREASE 


POWER 
OFF 


115 V At rear of unit. 
INT At rear of unit, 


Down (off) 
Capped 


Resistor Plug Temperature indica- 
3088-9 tor load. 


Check that facility pneumatic and hydraulle supplies to console are 


off, 


LL LL ECOL TOE OTN tC CTP aA LY DGS A A Seer PS hh hyp SS SVs ei 
Figure 1-5, Preparing Components Test Console for Use (Sheet 1 of 3) 
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Volume II 
Panel Control Position indication/Remarks 
a 


POWER TURN ON 


POWER DISTRIBUTION CBt (30 AMP) Pushed in Console main power 
On. 
CB2 (10 AMP) Pushed in Electricai utility 
outlets power on, 
DC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT 3 
§ ELECTRICAL POWER POWER light ON. (a) 
CONTROL AC INPUT light on. 
VOLTS- RANGE D (0-30) None, 
SELECT 
MILLIAMPERES- OFF None. 
RANGE SELECT 
TEST SELECT | Light 1 off (4) 
TEST SELECT 2 Light 2 off,(a) 
TEST SELECT 3 Light 3 off.(a) 
TEST SELECT 4 Light 4 off, (®) 
TEST SELECT 5 Light 5 off, (@) 
TEST SELECT 6 Light 6 oft, (@) 
TEST SELECT 7 Light 7 off, (0) 
TEST SELECT 8 Light 8 off, @) 
VOLTAGE ADJUST INCREASE VOLTS meter indi- 
cates 22 +1 volts. 
HYDRAULIC HYDRAULIC SYSTEM open, 
CONTROL, BY PASS 
HYDRAULIC SYSTEM CLOSE, {®) 
SUPPLY 
TEST CELL SUPPLY vent, (@) 
wat 
TEST CELL SUPPLY VENT (a) 
Vy 


(a) If indication is not as specified, press applicable switch-light. 
ee 


Figure 1-5. Preparing Components Test Console for Use (Sheet 2 of 3) 
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R-3896-3 Section I 


Volume II Paragraph 1-9 
Sh ee a St ss 
Panel Control Position Indication/Remarks 
FLOW MONITOR cLose.?) 
SHUTOFF 
LOW FLOW BYPASS cose!) 


PNZUMATIC PREPARATION 
a. idake sure console is in the following condition: 
(1) Vent valves closed. 
(2) Shutoff vaives closed, 
(3) Utility valves closed, 
(4) Regulators closed. 
(5) Utillty and test cell outlets capped. 
b. Supply facility gaseous nitrogen to console. 
c, On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 
d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve, 
WARNING 
SYSTEM PRESSURIZED lights (located on console and in lest 
celi) come on to indicate pressure downstream of console 
regulators and Into test cell. Safety precautions specified in 


R-3896-3, Volume I, must be followed when working with 
pressurized systems. 


(a) If indication {9 not as specified, press applicable awitch-light. 


[seeeeninentnnatahieninadnammmmmmmmmmmmmnameiniarcenied tuenneter ane cen eee ae a 


Figure 1-5, Preparing Components Tost Console for Use (Sheet 3 of 3) 


Procedure Result 
1-9, LEAK-TEST, 


a. Prepare Components Test Console G314} None, 
and quick-disconnect for use as outlined in 
paragraph 1-8. 


b. Connect quick-disconnect to corsole for None. 
leak-test. (See figure 1-6.) Hand-tighten 
adapter, and open hand valve 19-9022606-2. 


c. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to outlet port (B) as 
follows: 


(1) Open SHUTOFF valve. None, 
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TEST CELL 


PNEU HIGH PRESS 
(FUEL COMPATIBLE) | 
' 


LEAK-TEB8T 


0) PNEU LOW PRE&S 
MON 'B" INLET 


PNEU MED PRESS 
{FUEL COMPATIBLE} | 


l 
y 
FLOW AND RESEAT PHEW TOW PRESS 
PRESSURE TEST SETUP FOR NAS- 260070T7 MON “A” INLET 


Ve 


}EOEND (7) neLinr vALvE 19.0026507-1 
VALVE PORTS ADAPTER T-$030457- 220 
OR T- 099457. 221, AS APPLICABLE 
A INLET GROUND HALF QUICK- 
A OUTLET DISCONNECT NAS- 260098TS 
(ISS) FUEL COMPATINLE SYSTEM 'O} HAND VALVE 19-9022606-2 
F 1-3. 2-34 
Figure 1-6. Leak-Test and Flow and Reseat Pressure Test Setups 
Procedure Result 
(2) Adjust PRESSURE REGULATOR until PRESSURE MONITOR "'B" gage must indicate 
PRESSURE MONITOR "B" gage indicates 10 +2 psi. Outlet port (B) pressurized, 
10 +2 psi, 

d. Measure and record leakage from inlet Maximum allowable leakage past valve Ig 3 
port (A). scim, 

e. On HIGH PRESS FUEL COMPATIBLE PRESSURE MONITOR "B" gage must indicate 
panel, adjust PRESSURE REGULATOR until 100 +10 psi, Outlet port (B) pressure in- 
PRESSURE MONITOR "B" gage indicates creased. 

100 £10 psi. 
f. Repeat step d. Same as step d. 
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Procedure 


Close hand valve 1¢-9022606-2; then on 
HIGH PRESS FUEL COMPATIBLE panel, adjust 
PRESSURE REGULATOR until REG SUPPLY 
PRESS gage indicates 2,000 +25 psi. 


h. Repeat step d. 


i. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to outlet port (B) as 
follows: 


(1) Close SHUTOFF valve, and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


{3} Close VENT valve, 


j. Remove adapter from quick-disconnect 
inlet port (A). Open hand valve 19-9022606-2. 


k, Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to outlet port (B) as 
follows: 


(1) Open SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until 
PRESSURE MONITOR "B" gage indicates 
10 +2 psi 


1, Using trichtoroethylene (MIL-'I'=27602) or 
cleaning Compound (MIL=C-81302) as a leak-test 
solution, check fur leakage al the joint between 
the valve seat and body for 2 minutes, 


Result 


REG SUPPLY PRESS gage must indicate 2,000 
+25 psi. Outlet port (B) pressure increased. 


Same as step d. 


Outlet port (B) depressurized. 

HIGH PRESS FUEL COMPATIBLE panel de- 
pressurized, 

None, 


None, 


None, 
PRESSURE MONITOR "'B" gage must indicate 


10 +2 psi, Outlet port (B) pressurized, HIGH 
PRESS FUEL COMPATIBLE panel pressurized, 


No leakage is ailowable. 


WARNING 


Trichloroethylene 1s a toxie solvent. 


Inhalation of its vapors or 


prolonged contact with the Hquid can cause serious injury or 


loss of life. 


@ Cleaning compound Is volatile, 


Use ina well ventilated area 


since the vapors replace the oxygen in the air, resulting in 


suffocation, 


m, On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
PRESSURE MONITOR "B" gage indicates 
100 +10 psi. 


n. Repeat step |. 


PRESSURE MONITOR "B" gage must indicate 
100 +10 psi, Outlet port (B) pressure in- 
creased, 


Same as step |. 
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Procedure 
o, Close hand valve 19-9022606-2; then on 


HIGH PRESS FUEL COMPATIBLE panel, adjust 


PRESSURE REGULATOR until] REG SUPPLY 
PRESS gage indicates 2,000 +25 psi. 


p. Repeat step I. 


q. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to outlet port (B) as 
follows: 


(1) Close SHUTOFF valve, and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates zero, 


(3) Close VENT valve, 


r. Install proper valve opening dowel as 
specified in figure 1-4 in inlet port (A); then 
install pressure cap. Torque pressure cap to 
minimum value specified in figure 1-4. Open 
hand valve 19-9022606-2, 


8s, Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to outlet port (B) as 
follows; 


(t) Open SHUTOFF valve, 

(2) Adjust PRESSURE REGULATOR until 
PRESSURE MONITOR “BY page Incleates 
10 42 psi. 


t. Usiug trichlorocthylene (MIL=T-27602) or 
cleaning compound (MIL*C-81302) as a leak- 


test solution, check for leakage at joints between 


voupling and body and between coupling and cap 
for 2 minutes, 


Result 


REG SUPPLY PRESS gage must indicate 2,000 
#25 psi. Outlet port (B) pressure increased. 


Same as step 1. 


Outlet port (B) depressurized. 

HIGH PRESS FUEL COMPATIBLE px nel de~ 
pressurized, 

None, 


None, 


None, 


PRESSURE MONITOR "B" gage must indicate 
10 +2 psi, Outlet port (B) pressurized, 


No leakage is allowable, 


WARNING 


Trichlorocthylene is a toxic solvent. 


Inhalation of its vapors or 


prolonged contact with tha Liquid ean cause serfous injury or loss 


of life, 


® Cleaning compound is volatile. 


Use ina well ventilated area 


since the vapors replace the oxyyzen in the air, resulting tn 


suffocation. 


u. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
PRESSURE MONITOR "B" guge indicates 
100 +10 pst, 


1-8 Change No. 12 = 29 May 1968 


PRESSURE MONITOR "B" gage must Indicate 
100 +10 psi. Outlet port (B) pressure in- 
creased, 


R-3896-3 
Volume [I 


Procedure 


v. Repeat step t. 


w. Close hand valve 1$-9022606-2; then on 
HIGH PRESS FUEL COMPATIBLE pane., adjust 
PRESSURE REGULATOR until REG SUPPLY 
PRESS gage indicates 2,000 +25 psi. 


x. Repeat step t. 

y. Using HIGH PRESS FURL COMPATIBLE 
panel, reduce pressure to outlet port (B) as 
follows: 


(1) Close SHUTOFF valve, and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage Indicates zero. 


(3) Close VENT valve. 


z. Remove quick-disconnect from test 
sotup, 


aa. If quick-disconnect testing is terminated, 
secure equipment as outlined in paragraph 1-11, 


ab. Install closures, as required (figure 
1-3), 


1-10, FLOW AND RESEAT PRESSURE TEST, 


NOTE 


Section I 
Paragraph 1-10 


Result 
Same as step t. 


REG SUPPLY PRESS gage must indicate 2,000 
+25 psi. Outlet port (B) pressure increased. 


Same as stept. 


Cutlet port (B) depressurized, 

HIGH PRESS FUEL COMPATIBLE panel de- 
pressurized. 

None, 


None. 


None. 


None. 


This test is required only on quick-disconnectsa NA5-260079T7, 


a. Make sure Components Test Console 
G3141 and quick-disconnect are prepared for 
use as outlined in paragraph 1-8, 


b, Connect quick-dloconnect to console for 
flow and reseat pressure test. (See figure 
1-6.) 


c. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to iniet port (A) as 
follows; 

(1) Close VENT. and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage Indicates 50 +5 psi. 


None, 


None. 


None. 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 
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Section I 
Paragraphs 1-11 to 1-12 


Procedure 


(3) Slowly open SHUTOFF valve until 
PRESSURE MONITOR "A" gage indicates 
40 22 psi, 


f 4d. Measure and record flow from outlet port 
(B). 


e. On MED PRESS FUEL COMPATIBLE 
panel, slowly close SHUTOFF until PRESSURE 
MONITOR "A" gage indicates 10 +1 psi, 


| ae 


(B). 


Measure and record flow from outlet port 


g. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to inlet port (A) as 
follows; 


(1) Close SHUTOFF valve, and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve, 
h. Remove quick-disconnect from test setup, 


i. If quick-disconnect testing is terminated, 
sevure equipment as outlined in paragraph 1-11. 


j. Install closures as required (figure 1-3), 
1-11, SECURING TEST EQUIPMENT. 


1-12, After quick-disconnect testing is com- 
pleted and disconnect is removed from test 
setup, secure equipment as follows: 


a. Reduce facility gaseous nitrogen supply 
to zero, 


b. On PNEU SOURCE CONTROL panel, close 
NITROGEN SOURCE SHUTOFF valve. 


c, On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve; then 
open SYS VENT valve, 


d, On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure, 


e. Close all shutoff valves, regulators, and 
utility valves. 


1-10 Change No. 16 ~ 23 April 1969 


R-3896-3 
Volume II 


Result 
PRESSURE MONITOR "A" gage must Indicate 
40 +2 psi, 
Minimum allowable flow from outlet port (B) is 
200 scim. 
PRESSURE MONITOR "A" gage must indicate 
10 +1 psi, 


Maximum a}lowable flow from outlet port (B)is 
160 scim. 


Infet port (A) depressurized, 

MED PRESS FUEL COMPATIBLE panel de- 
pressurized, 

None. 

None, 


None. 


None. 


f. Make sure all pressure gages Indicate 
zoro; then close all vent valves. 


g. Cap test cell panel outlets and connectors, 

h. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights go that all lights 
are off; then press POWER ON switch-light. 

i, Turn DC POWER SUPPLY off. 


j. On POWER DISTRIBUTION panel, pull out 
circuit breakers. 


R-3896-3 Section If 
Volume II Paragraphs 2-1 to 2-4 
SECTION II 


GAS GENERATOR 


WARNING 


PNEUMATIC FLOW TESTER G3104, 


COMPONENTS TEST CONSOLE G3141, 


AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


2-1, GAS GENERATOR 308301-11 THROUGH 
308301-71, 308375 THROUGH 308375-61, AND 
909181 THROUGH 309181-51. 


2-2, The following procedures cantain the dis- 
assambling, cleaning, inspecting and repairing, 
assembling, and testing Information required 

to maintain the gas generator. See figure 2-1 
for test equipment and special tools. Refer to 
R-4896-4 for protective closures, The follow- 
ing proteclive closures are subject to the special 
requirements indicated. Specified lubrication 
methods are outlined in R-3896-3, Volume UL 


a, Closures RX20660 and RX20601: Lubri- 
cate (Method A) fasteners with thread compound 
C-5A (Felt Products), 


b. Closures RX20610-281 and RX20607: 
Lubricate (Method A) fasteners with lubricant 
grease RBOL40-012 (Rocketdyne), 


c. Closures RX20845-21; Lubricate 
(Method A) closure threads and lubricate 
(Mothod J) packings with lubricant grease 
1tB0140-012 (Rocketdyne). Torque closures 
to 20-90 In-lb. 


d, Plugs 8T3950122RKL001: Torque to 
600-660 in-ib and safotywire together, Plug 
MS0015-08: May be used as an alternate to 
plug ST3950122RKLO01. Torque to 150-200 


in-lh. 

Part No. Nomenclaturo 
8101894 Assembly Jig 
T~5029642 Special Wrench Adapter 
T-5034712 Pressure Test Fixture 


Figure 2-1. 
Figure 2-2 deleted. 


2-3. DISASSEMBLING, 


2-4, Disassemble the gas generator, as re- 
quired, to accomplish necessary repairs and/or 
replacement. Refer to figure 2-3 for parts and 
index numbers and proceed as follows: 


a. Install gas generator into assembly jig 
8101884, 


b, Remove plugs (12, 12A, 14, 15, 17, 19), 
K-seals (13, 16, 18), gaskets (20), and bolts 
(21). 


c. Remove nuts (3), washers (2), ball valve 
(1), and seal (4). 


d. Remove 2 nuts (7) and housing (11, 11A). 
e. Remove remaining nuts (7) and studs (8). 


f, Remove retainers (5, 9) and O-rings 
(6, 10). 


zg. Remove bolts (22, 23), washers (24), 
injector (26), seal (28), and bracket (25, 25A). 


Use 


Holds gas generator during repair, 
Torques nuts that secure ball valve to injector. 
Closes open ports of gas generator during testing. 


Test Equipment and Special Tools for Gas Generator 
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Figure 2-3. Gas Generator--Exploded View (Sheet 1 of 2) 
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Section II 
Paragraphs 2-5 to 2-8 


1 Ball Valve 22 Bolt 

2 Washer 23 Bolt 

3 Nut 24 Washer 

4 Seal 25  Bracket‘#) 

5 Retainer 25A Bracket(b){c) 

6 O-ring 26 ~— Injector 

q Nut 24 Stud 

8 Stud 28 Seal 

9 Retainer 29 Combustion 
10 O-ring chamber (a 
11 Housing(a){b) 29A Combustion 
11A —_ Housing‘ chamber \b(c) 
12 Plug 30 Insert 
12A Plug 31 Insert 
13 K-seal 32 Plate 
14 Plug 33 Plug 
15 Plug 34 Washer 
16 K-seal 34A Streamer 
17 Plug 35 ~=s- Plug (alternate 
18 he for 33) 
19 Plug? 36 Gasket (alter- 
20 Gasket (2) nate for 34) 
al Bolt 


{a) On gas generator 308301- 11 

(b) On gas generator 308901-71 

(c) On gas generators 308875, -11, -21, -31, 
-41, 51, and -61 


Gae Gc.uerator-- Exploded View 
(Sheet 2 nf 2) 


Figure 2-3, 


NOTE 


Studs (27) need not be removed 
unless damaged, 


gA. Remove plugs (33, 35) and washers (34) 
or gaskets (36), 


h. Remove combustion chamber (29, 289A) 
from asseinbly jig. 


2-5, CLEANING, 
2-6, Clean injector (26) and seal (4) for Hguid 
oxygen service; and combustion chamber (29, 


290A) housing (11, 11A) and studs (8) for fuel 
service as outlined in R- 3896-3, Volume I, 


2-4 Change No, 20 - 19 May 1971 
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2-7. INSPECTING AND REPAIRING, 


2-8, Inspecting the gas generator determines 
if the individual parts have been darnaged by 
mishandling or wear, Inspect parts, that con- 
tact liquid oxygen when installed, for evidence 
of dye. Parts with dyed surfaces must have 
dye stripped from part as outlined in R-3896-3, 
Volume I, Refer to figure 2-4 and inspect indi- 
vidual parts for general condition, damage to 
threads, corrosion, distortion, nicks, burs, 
and scratches. Inspecting gas generator insu- 
lating covers 1s limited to determining 
acceptability only, Tears, nicks, scratches, 
etc are acceptable if batting material (refrasil) 
remains within the Inconel foll. Refer to 
Technical Manual R-3896-6 for thermal! 
insulation repair, 


Part Name 
and 
Index No, Inspecting Repairing 
Combustion Cracks or Repair welds; 
chamber broken welds. replace if 
(29, 29A). parent metal 
is cracked, 
Internal Replace. 
erosion. 
Scratches, Replace if dam- 
dents, or age exceeds 
abrasiona,. 0,002 inch {tn 
depth on seal- 
ing surfaces in 
primary seal 
area. Hand 
blend damage 
to sealing sur- 
face with crocus 
cloth (600 grit). 
Buff out other 
damage. 
Figure 2-4. Inspecting and Repairing Gag 


Generator (Sheet 1 of 2) 


and 


Part Name 


Index Number Inspecting 


Combustion 
chamber 
(28, 29A) 
(continued) 


Injector (26) 


Damaged 
threads. 


Damaged or 
improperly 
installed 
inserts 

(30, 31), 


Primary 
sealing sur- 
faces for 
scratches, 
dents, or 
abrasions. 


Scratches, 
dents, or 
abrasions 
on non- 
critical 
steel sur- 
faces. 


Erosion, 


Cracks, 


Chamber 
pressure 
tube leak 
within fuel 
manifold. 


Plugged 
orifices. 


Damaged 
orifices. 


Figure 2-4, Inspecting anc !epairing Gas Generator (Sheet 2 of 2) 
Change No. 15 - 23 April 1969 
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Repairing 


Refer to R-3896-3, 
Volume I for 
thread repair. 


Replace inserts as 
outlined in 
R-3896-3, Vol- 
ume I, 


Replace if damage 
exceeds 0.002 inch 
in depth on sealing 
surfaves in pri~ 
mary seal area, 
Hand-blend dam~ 
age to sealing sur- 
face with crocus 
cloth (600 grit). 
Buff out other 
damage. 


Replace injector 

if damage exceeds 
0.030 inch in depth. 
Rework damaged 
area by grinding 

of hand-blending 

if less than 0.030 
inch in depth. 


Replace if erosion 
exceeds 0,010 inch 
in depth, 


Replace 
Replace injector. 


Clean plugged 
orifices from the 
downstrenrn side 
of the injector with 
a drill rod the next 
amaller size than 
the orifice diam- 
eter, then shake 
the loose particles 
out of the injector 
propellant inlets. 


Replace injector 
if orifices are 
damaged beyond 


Part Name 


and 


Studs (8, 


Housing 
(11,114 


Seal 
(4, 28) 


Ball valve 


(1) 


Index Number Inspecting 


Injector (26) 
(continued) 


27) Damaged 
threads. 


Damaged 
threads, 


housing (11), 


Worn or 
chipped chro- 
miuin plating. 


Galling of 
bearing 
surfaces, 


Damaged Tef- 
lon seal (4), 
Imperfections 
on sealing 
surface. 


Refer to 
section III. 


Section II 


Repairing 


repair or if 
average orifice 
diameters are 5 
percent oversize 
or undersize, 
Minor damage to 
orifices may be 
repaired by run- 
ning a drilt one 
size smaller than 
the orifice diam- 
eter through the 
damaged orifices, 


Refer to 
R-3896-3, Vol- 
ume I for thread 
repair and re- 
placement of 
studs (27). Studs 
(27) must be in- 
stalled so that 
large end of stud 
is 0.010 (+0.010, 
-0,000) inch be- 
low surface of 
injector. 

Refer to 
R-3896-3, Volume 
I for thread 
repalr. 


Strip and replace 
to amintraum of 
0,002 inchthick- 
ness. 


Replace if dam- 
age exceeds 
0.010 inch in 
depth. Repair by 
hand-blending 
damaged area if 
less thun 0.010 
inch in depth. 


Replace seal. 


Repiace seal. 


Section I] 
Paragraphs 2-9 to 2-12 


2-9. ASSEMBLING. 


2-10. The lubricants used in this procedure 
are specified in the procedural steps. Speci- 
fied lubrication procedures (methods) are out- 
lined in R-3896-3, Volume I. Refer to figure 
2-3 for parts and index numbers and proceeu 
as follows: 


a. Install chamber assembly (29, 29A) into 
assembly jig 8101894. 


b. Install seal (28) on chamber assembly 
(29, 29A), 


c. Install injector (26) and bracket (25, 25A), 
and secure with washers (24) and bolts (22, 23). 
Torque bolts to 680-700 in-lb. 


d. Lubricate (Method L) O-rings (6, 10) and 
retainers (5, 9) with FS1281 grease (Dow Corning 
Cerp) and Install in housing (11, 11A). 


é, Install studs (8) In injector (26). 
studs to 50 410 in-lb, 


f. Install one nut (7) on each stud (8), then 
install housing (11, 11A) on injector (26). 


g. Install seal (4) and ball valve (1), and 
sci ure with washer (2) and nuts (3). Using 
ap-vlal wrench adapter T-5029642, torque 
nuts co 160-172 In-Jb. 


h. Ingtall remaining 2 nuts (7); then bring all 
4 nuts flngertight against housing (11, 114). 


CAUTION 


Do not deflect valve post of ball 
valve (1), 


i. Lubricate (Method A) plugs (12, 12A) with 
lubricant grease RB0140-012 (Rocketdyne). In- 
stall K-seals (13) and plugs (12, 12A) in oxidizer 
ports on top of injector (28). Torque plugs to 
80-90 In-lb, 


Jj. Lubricate (Mcthod A) plugs (14, 15) with 
lubricant grease RB0140-012 (Rocketdyne). In- 
stall K-seals (16) and plugs (14, 15) in fuel ports 
on outer diameter of Injector (26). Torque plugs 
to 200-240 in-lb. 


Torque 


R~3896-3 
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k. Lubricate (Method A) plugs (14, 15, 17, 19) 
with thread compound C-5A (Felt Products), and 
install plugs in hot-g1s ports on combustion 
chamber (29, 29A) and top of injector (26) as 
follows: 


(1) Install K-seals (18) and plugs (14, 15), 
Torque plugs to 200-240 in-lb. 


(2) Install K-sea) (18) and plug (17). Torque 
plug to 85-95 in-lb. 


(3) Install gaskets (20) and plugs (19), 
Torque plugs to 130-170 in-1b, 


1, Install bolts (21). Torque bolts to 210-280 
in-lb. 


m. Install washers (34) and plugs (933) in 
igniter porls, Torque plugs to 600-650 in-lb, 
See paragraph 2-2 for alternate plugs (35) and 
gaskets (36) that may be used in the igniter 
ports, If alternate plugs and gaskets are used, 
the gasket must be fully seated tn the recessed 
groove during installation and torquing. Torque 
alternate plugs to 150-200 in-lb. 


n, Safetywire external bolts, studs, and plugs 
with Inconel lockwire MS20995N, as required. 


2-11, TESTING, 


2-12. This procedure outlines requirements 

for complete testing of the gas generator, using 
Components Test Console G3141 and Components 
Adapter Set G3143. Pneumatic Flow Tester 
G3104 and leak-test compound (MIL-L-25567) 
are used for pneumatic leak-testing. Any devi~ 
ations, including the use of other test equipment, 
must be equivalent to the lest requirements, 
aufety standards, and equipment specified In 

this procedure. Prior to starting the test, in- 
stall test plates on gas generator as outlined in 
figure 2-5. Index letters are assigned to the gas 
generator ports for easo of identificatlon {n illus- 
trations, Prepare components test console for 
use (figure 2-6). Refer to paragraph 2-13 for 
gas generator test procedure and see figure 2-7 
for test setup. 


Index Test Port 
Letter Valve Port Plate Connection 
B Oxidizer Purge T-5034712-201 None 

K Fuel Inlet T-5034712-204 AN815-4C 
L ACT OPENING T-5034712-2uy AN815-4C 
N Warment AN815-4C 
M ACT CLOSING Y-5094712-206 AN815-4C 
R Oxidizer Inlet T-5034712-202 AN815-4C 
Figure 2-5, Preparing Gas Generator for Testing (Sheet 1 of 2) 
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Index 
Letter Valve Port 
8 Fuel Purge 
T Chamber Outlet 
U Chamber Drain 
WwW Injector None 
X Igniter 
GG1B Instrumentation 
GG1D Instrumentation 


R-3896-3 


T-5034712-208(2) 
T-5034712-205 
T-5034712.-207(b) 


ST3950122RKL001 Plug!°) 
651912-3 Washer 


or 
MS9015-08 Plug(d) 
AN901-8C Gasket(d) 


(a) On gas menerators 308301-11 and -71 
(b) On gas generator 308301-11 
(e) Torque plugs to 600-650 inch-pounds 


(d) May oe used as an alternate plug and gasket. 


T-503471 2-308 
T-5034712-302 


Section II 


A Gre tnt SY A Sp, es Se 


Connection 
None 
None 
None 


Open 


None 


None 


None 
None 


Torque plugs to 150-200 {nch-pounds. 


Figure 2-5. Preparing Gas Generator for Testing (Sheet 2 of 2) 


Panel 


Control 
NOTE 


Position 


Indication/Remarks 


The press-to-operate switch-lights located on Cc «ponents Test 
Console G3141 operate on and off by alternately pressing the 

face cf the switch. Make sure switch-lights are pressed only as 
necessary to obtain specified indication. 


PRE-POWER TURN ON 
POWER DISTRIBUTION 


PRESS/TEMP MONITOR 
DC POWER SUPPLY 


ELECTRICAL CONTROL 


OSCILLOSCOPE 
DIGITAL VOLTMETER 


CB1 (30 AMP) 
CB2 (10 AMP) 


CHANNEL SELECT 
AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MILLIAMPERES RANGE 
SELECT 


VOLTS RANGE SELECT 
VOLTAGE ADJUST 
INTENSITY 

115 V/230 V 

100 KC STD INT/EXT 
POWER 


Pulled out 
Pulled out 


OFF 
Down (off) 
Midposition 


Fully counter- 
clackwise 


OFF 

Full DECREASE 
POWER GFF 
115V 

INT 

Down (off) 


Console main power off. 


Electrical utility outlets 
power off, 


At rear of unit. 
At rear of uni, 


Figure 2-6. Preparing Components Test Console for Use (Sheet 1 of 3) 
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Panel Control Position Indication/Remarks 
PRE-POWER TURN ON (continued) 
TEST CELL ELECT. Connector J701 Capped 
OUTLETS 
Connector J702 Capped 


Connector J703 


Connector J704 
Connector J705 


CAUTION 


Resistor plug 
3088-9 


Capped 


Temperature indi- 
cator load. 


Capped 


Check that facility pneumatic and hydraulic supplies to console 


are off. 
PQWER TURN ON 
POWER DISTRIBUTION 


DC POWER SUPPLY 


j ELECTRICAL CONTROL 


HYDRAULIC CONTROL 


Figure 2-§. 


CB1 (30 AMP) 
CB2 (10 AMP) 


AC INPUT 
CURRENT LIMIT 
POWER 


VOLTS-RANGE SELECT 
TEST SELECT 1 

TEST SELECT 2 

TEST SELECT 3 

TEST SELECT 4 

TEST SELECT 5 

TEST SELECT 6 

TEST SELECT 7 

TEST SZLECT 8 
VOLTAGE ADJUST 


HYDRAULIC SYSTEM 
BY PASS 


HYDRAULIC SYSTEM 
SUPPLY 


TEST CELL SUPPLY "4" 
- TEST CELL SUPPLY "'B" 
(a) If indication is not as specified, press applicable switch-Hght. 


Preparing Components Test Console for Use (Sheet 2 of 3) 
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Pushed in Console main power 


on. 


Electrical utility 
outlets power on. 


Pushed in 


Up None. 
3 


POWER light on.{@) 
AC INPUT light on. 


None. 

Light 1 off.{) 
Light 2 off.(@) 
Light 3 off.(4) 
Light 4 off.(4) 
Light 5 off.(#) 
Light 6 off.{4) 
Light 7 off (2) 
Light 8 off (@) 


VOLTS meter indi- 
cates 24 +0. 4 volts. 


OPEN. |) 


D (0-30) 


INCREASE 


CLosE.{@) 


ven. @) 
VENT.) 


R-3896-3 Section II 


Volume II Paragraph 2-13 
Panel Control Position Indication/Remarks 
POWER TURN ON (continued) 
FLOW MONITOR SHUTOFF CLOSE. (a) 


LOW FLOW BY Pass CLOSE, (a) 
PNEUMATIC PREPARATION 
a. Make sure console ig in the fallowing condition: 
(1) Vent valves closed. 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
(4) Regulators closed. 
(5) Utility and test cell outlets capped. 
b. Supply facility gaseous nitrogen and helium to console. 
NOTE 
Helium supply is require’ only for cryogenic tests. 
c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 
d. On PNEU SOURCE CONTROL PANEL, open NITROGEN SOURCE SHUTOFF vaive. 
WARNING 
SYSTEM PRESSURIZED lights (located on console and in test 
cell) come on to indicate pressure downstream of console pres- 
surizing panels and into test cell. Safety precautions specified 


in R-3896-3, Volume I must be followed when working with pres- 
surized systems, 


(a) If indication is not as specified, press applicable switch-light. 
Figure 2-6. Preparing Components Test Console for Use (Sheet 3 of 3) 


2-13, PNEUMATIC LEAK-TEST, Procedure Result 
Procedure Result port (W) open. Make sure 
all other ports are pres- 

a. Prepare Components None. sure capped or plugged. 
Test Console G3141 for use 
and gas generator for testing c. Using HYDRAULIC CONTROL panel, 
as outlined in paragraph perform the following: 
2-12. 

(1) Close HIGH PRESS None. 

b. Connect gas generator None. SHUTOFF and MED PRESS 

to consule, (Sce figure SHUTOFF valves. 


2-7), Leave seal ronitor 
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Section II 


Procedure 


(2) Press TEST CELL 
SUPPLY "A" switch-light. 


(3) Press HYDRAU- 
LIC SYSTEM BYPASS 
switch-light. 


(4) Press HYDRAU- 
LiC SYSTEM SUPPLY 
switch-light. 


d. Slowly apply facility 
hydraulic supply pressure 
until SUPPLY PRESSURE 
gage indicates 2,000 +50 
psi. 


e. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT; then 
adjust PRESSURE REG- 
ULATOR until REG SUP- 
PLY PRESS gage indicates 
1,000 +20 psi. 


t. On HYDRAULIC 
CONTROL panel, slowly 
open HIGH PRESS SHUT- 
OFF valve until PRES- 
SURE MONITOR "A" gage 
indicates 800 115 psi. 


R-3896-3 
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Result 


SUPPLY light on 
and VENT light 
off. 


CLOSE light on 
and OPEN light 
off. 


OPEN light on 
and CLOSE light 
off. 


SUPPI ¥Y PRES- 
SURE gage must 
indicate 2,000 
+90 psi. 


HIGH PRESS 
FUEL COMPAT- 
IBLE and HY- 
DRAULIC CON- 
TROL panels 
pressurized. 


PRESSURE 
MONITOR "A" 
gage must indi- 
cate 800 +15 psi. 
ACT CLOSING 
port (M) pres- 
surized and ball 
valve closed. 


g- Using LOW PRESSURE pane}, apply pres- 
gure to oxidizer inlet port (R) and instrumenta- 


tion port (GO2) ag follows: 


(1) Close VENT 
valve and open SHUTOFF 
valve. 


(2) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 10 +1 psi. 


None. 


REG SUPPLY 
PRESS gage 
must indicate 
1041 psi. Oxi- 
dizer inlet port 
(R) and instru- 
mentation port 
(GO2) pressur- 
ized. 


h. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 


follows: 
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Procedure 


(1) Close VENT valve 
and open SHUTOFF valve. 


(2) Adjust PRES- 
SURE REGULATOR until 
REG SUPPLY PRESS gage 
indicates 10 +1 pal. 


Result, 


None. 


REG SUPPLY 
PRESS gage must 
indicate 10 41 pai. 
Fuel inlet port 
{K) pressurized. 


i. Using leak test compound (MIL-L-25567), 
check for leakage at the following joints: 


(1) Between ball valve 
and injector. 


(2) Between injector 
and combustion chamber. 


(3) Between ball valve 
fuel post and fuel inlet 
housing. 


(4) Between fuel 
inlet housing and injector. 


(5) Igniter boss welds. 


j. Measure and record 
leakage from injector-to- 
combustion chamber seal 
monitor port. 


k. On LOW PRESSURE 
panel, close SHUTOFF 
valve, then adjust PRES- 
SURE REGULATOR until 
REG SUPPLY PRESS gage 
indicates zero. 


No leakage is 
allowable. 


No leakage is 
allowable. 


No leakage is 
allowable, 


No leakage is 
allowable. 


No leakage is 
allowable. 


Maximum allow- 
able leakage is 
10 scim. 


LOW PRESSURE 
panel depressur- 
ized 


1, Using HIGH PRESSURE panel, increase 
pressure to oxidizer inlet port (R) and instru- 
mentation port (GO2) as follows: 


(1) Close VENT valve 
and open SHUTOFF valve. 


(2) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 500 +50 pal. 


None. 


REG SUPPLY 
PRESS gage must 
indicate 500 +50 
psi. Oxidizer in- 
let port (R) and 
instrumentation 
port (GO2) pres- 
surized, 


Procedure 


m. On MED PRESS 
FUEL COMPATIBLE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 500 +50 pai. 


R-3896-3 


Volume I 
Result Procedure 
REG SUPPLY q. On HIGH PRESSURE 
PRESS gage panel, close SHUTOFF 
must indicate valve. 
500 +50 psi. 


Fuel inlet port 
(K) pressurized. 


n, Using leak test compound (MIL-L-25567), 
check for leakage ai the following joints: 


(1) Between ball valve 
and injector, 


NOTE 


No leakage is 
allowable, 


In the following provedure, fuzz 
leakage 1s the formation of bubbles 
that do not increase in size for a 


period of 5 minutes. 


(2) Between injector 
and combustion chamber. 


(3) Between ball valye 
fuel post and fuel inlet 
housing. 


(4) Between fuel inlet 
housing and injector. 


(5) Igniter boss welds. 


o. Measure and record 
leakage from injector-to- 
combustion chamber seal 
inonitor port. 


Fuzz leakage is 
allowable. 


No leakage is 
allowable. 


No leakage is 
allowable. 


No leakage is 
allowable. 


Maximum allow~ 
able leakage is 
40 scim. 


p. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to fvel inlet port (K) as 


follows: 


(1) Close SHUTOFF 


valve and open VENT valve. 


(2) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates zero. 


(3) Close VENT valve. 


Fuel iniet port 
(K) depressur- 
ized. 


MD PRESS 
FUEL COMPAT- 
IBLE panel 
depressurized. 


None. 


r. Slowly open hand 
valve at instrumentation 
port (GG2) to reduce gas 
generator pressure to 
zero. 


8s, On HIGH PRES- 
SURE panel, adjust PRES- 
SURE REGULATOR untill 
REG SUPPLY PRESS gage 
indicates zero. 


t. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 


cates zero; then open SHUT- 


OFF and VENT valves. 


u, On HYDRAULIC 
CONTROL panel, open 
HIGH PRESS SHUTOFF 
valve; and, on HYD MED 
PRESS MONITOR panel, 
open vent valve until 
PRESSURE MONITOR "A" 
gage indicates zero. Close 
HIGH PRESS SHUTOFF and 
vent valve. 


y. Reduce facility hy- 
draulic supply pressure to 
zero. 


Section I 


Result 


Pressure to oxi- 
dizer iniet port 
(R) and instru- 
mentation port 
(GO2) shut off. 


Gas generator 
depressurized. 


HIGH PRESSURE 
panel depressur- 
ized. 


HIGH PRESS 
FUEL COMPAT- 
IBLE panel 
depressurized. 


PRESSURE 
MONITOR "A" 
gage must indi-~ 
cate zero. ACT 
CLOSING por* 
(M) depressur-~ 
ized, 


SUPPLY PRES- 
SURE gage must 
indicate zero. 


w. Using HYDRAULIC CONTROL panei per- 


form the following: 


(1) Press TEST CELL 
SUPPLY "A" switch-light. 


(2) Press HYDRAU- 
LIC SYSTEM SUPPLY 
switch-light. 


(3) Press HYDRAU- 
LIC SYSTEM BYPASS 
awitch-light. 


Change No, 20 - 19 May 1971 


SUPPLY light off 
and VENT light 
on. 


CLOSE light on 
and OPEN light 
off, 


CLOSE light off 
and OPEN light 
on, 
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WARNING Procedure Result 
The fcllowing procedure uses x. Remove gas gen- None, 
cleaning compound, which is volatile. erator from test setup, 
Use in a well-ventilated area since 
the vapors displace the oxygen in the y, If gas generator None. 
air, resulting in suffocation, testing is terminated, 
secure equipinent as out- 
wA. Remove all leak-test compound from lined in paragraph 2-14. 
joints and fittings with a clean, dry cloth, or by 
flushing inaccessible areas with cleaning com- z. Install protective None. 
pound (MIL-C-81302). closures. Refer to 


paragraph 2-2, 


TEST CELL 


PNEU HIGH 
PRESS OUTLET 


PNEU LOW 
PRESS OUTLET 


S99 YT BONO, OOO AO RO AOSTA AE RASS SSA O88 89 T ttt ot 
HYD FLOW 
RETUAN INLET 
; 


EEE OEE OED 


HYDRAULIC 
OUTLET 'A" 


é 
ee elie eh eh RoR Bak Id 


MON 'A' INLET 


/\ 


PNEU MED PRESS 
{FUEL COMPATIBLE) 


(OPEN) 


LEGEND 
GAS GENERATOR PORTS 
B pp aan ty PURGE T CHAMBER OUTLET “EM. §=PLUGGED 
% FUEL INLET U CHAMBER DRAIN ; 
L ACT OPENING W INJECTOR-TOComBusTiION [—=—) OXIDIZER CLEAN SYSTEM 
N WARMEN : rs CHAMBER SEAL MONITOR HYDRAULIC SYSTEM 
M ACT CLOSING IGNITER | iE , : 
R OXIDIZER INLET GG2 INSTRUMENTALION PRE RCM ATIBE SaEN 
§ FUEL PURGE GO2 INSTRUMENTATION 0) VALVE 19-9022606-2 


Fi-3-2-41 


Figure 2-7, Gas Generator Pneumatic Leak-Test Setup 
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2-14, SECURING TEST EQUIPMENT. 


2-15. After gas generator testing is completed 
and is removed from test setup, secure equip- 
ment as follows: 


a, Reduce facility gaseous nitrogen supply 
to zero, 


b. On PNEU SOURCE CONTROL panel, 
close NITROGEN SOURCE SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve; then 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves and 
adjust PRESSURE REGULATOR to vent trapped 
presgure. 


e. Close all shutoff valves, regulators, and 
utllity valves. 


f. Make sure all pressure gages indicate 
zero; then close all vent valves. 


g. Cap utility panel and test cell panel out- 
lets and connectors. 


h. On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM BY- 
PASS light indicates OPEN and remaining lights 
indicate CLOSE or VENT. 


i, On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all lights 
are off; then press POWER ON switch-light. 

j. Turn DC POWER SUPPLY off. 


k,. On POWER DISTRIBUTION panel, pull 
out circuit breakers. 


Change No. 10 - 7 November 1987 


Section II 


Paragraphs 2-14 to 2-15 
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SECTION III 
GAS GENERATOR BALL VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, COMPONENTS 
ADAPTER SET G3143, AND CRYOGENIC SUPPLY UNIT G3146 MUST BE OPH RATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


3-1, GAS GENERATOR BALL VALVE 306866, special tools, Refer to R-38 36-4 for protective 
" 308888, AND 309110, closures. The threads of clesure RX20845- 21 


must be lubricated (Method A) and the packing 
used with the closure lubricated (Method J) using 


disassembling, cleaning, inspecting and re- 
pairing, assembling, and teeting information Se citied lubrication methors are outlined in 
q e pie ales = R-3896-3, Volume I. 


valve. See figure 3-1 for test equipment and 


3-2. The following procedures contain the 


Part No, Nomenciature Use 

T-5035249 Spanner Wrench Torques retainer on fu2]l housing, 

T-5035248 Torque Wrench Torques nut on oxidizer housing. 

T-5035233 Torque Wrench Adapter Torques nut on ball valve, 

T-5035229 Bearing Installer Installs bearing in housing, 

T-5036746 Assembly Jig Holds ball valve during repair. 

T-5035230 Holding Fixture Holds oxidizer housing during bearing installation, 

T-5035218 Holding Fixture Holds fuel ball assembly during bearing installation, 

T~5036700 Spacer Holds oxidizer ball assembly in place during washer 
installation, 

T-5036725 Check Jig Aids in determining shim thickness for fuel bellows, 

T-5037811 Seal Installation Tool Holds lip seals in place during assembly. 

T-5037832 Inspection Check Fixture Alds in determining shim thickness for switch arm, 

T-5041515 Ball Clocking Tool Checks setting of fuel and oxidizer balls during 
assembly. 

T-5029737 Pressure Test Fixture Seals ball valve oxidizer inlet during cr; ogenic 
testing, 

T-5029360 Pressure Test Fixture Seals ports of ball valve during testing. 


Figure 3-1. Test Equipment and Special Tools for Gas Generator Ball Valve (Sheet 1 of 2) 
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Part No, Nomenclature 
T-0043P5-3 Piezometer 
Model 630A Multimeter 


(Triplett Electrical 
Instrument Co), or 
equivalent 


1432-T (General 
Radio Co), or 
equivalent 


Decade Resistance Box 


Model 1620C 
(Freed Trans- 
former Co), or 


Megohmmeter 


equivalent 

G3104 Pneumatic Flow Tester 
G3141 Components Test Console 
G3143 Components Adapter Set 
G3146 Cryogenic Supply Unit 


R- 3896-3 
Volume 0 


ered 


Use 


Provides a means for measuring pressure 
during testing. 


Makes electrical meacurements. 


Used with Tr‘plett 630A for resistance 
tests, 


Makes insulation resistance tests, 


Measures gas generator ball valve down- 
stream pneutnatic leakage. 


Provides gaseous nitrogen and hydraulic 
fuel for testing gas generator ball valve. 


Provides hardware for gas generator ball 
valve test setups, 


Provides liquid nitrogen for cold-testing 
gas generator ball valve, 


STE needeniiediihhanemrcane Toot aenecameerarsemuneaneeetaaemeee nna eee 


Figure 3-1. Test Equipment and Special Tools for Gas Generator Ball Valve (Sheet 2 of 2) 


3-4, Disassemble the gas generator ball vaive 
to accomplish necessary repairs and/or re- 
placement, See figure 3-3 for parts and index 
numbers, 


a. Place the ball valve into assembly jig 
T-5036746 and secure, 


b, Remove screws (1) and washers (2), 
Carefully remove cover (10B, 10D) so that 
shims (61B) located between finger (62) and 
foot of switch (6) can be easily removed without 
dropping them into actuator cavity. 


c. Remove pin (61A) from foot of switch (6); 
then remove screws (3), washers (4), lug (5), 
switch (6), and packing (7) from cover (10B, 
10D). On valve 308888, remove valve (8) and 
packing (9). 


3-2 Change No, 21 - 12 November 1971 


d, Remove screw (12); then remove retainer 
(14) with spanner wrench T-5035249, 


e, Remove scraw (15) and washer (16); then 
remove bellows (18) and ball (13), Remove 
packing (21) and shim (22) from bellows, Do 
not remove seal (17) from bellows unless seal- 
ing surface has been damaged, 


Pages 3-3 and 3-4, Ngure 3-2 deleted. 
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Housing, oxidizer port 


Oxidizer outlet 


Fuel and oxidizer housings 
Closing control port 

Cover vent port 

Housing, oxidizer and fuel ports 
Actuator housing and cover 

Vent and drain ports 

Vent and drain ports 

Housing, actuator end 


Opening control port 


Fuel and oxidizer ball shaft 


_ ‘art Number Nomenclature __ 
RX20123 Plate 

RX20603-11 Closure Fuel ouflet 
RX20605 Closure 

RX20607 Closure Oxidizer inlet 
RX20610- 281 Closure Fuel inlet 
RX20633-7 Cover 

RX20660-57 Plate 

RX20660-63 Plate 

RX20717-41 Closure 

RX20796 Plate 

RX20845-21 Closure 

RKX20845-31 Closure 

RX20868-21 Plate 

RX20911 Plate 

RK395-~10020-011 Closure Fuel ball 
RK395-10020-021 Closure Oxidizer ball 
RK395-50029 Cap 

RK395-50029-003 Cap 


Figure 3-2. 
3-3. DISASSEMBLING, 


3-4, Disassernble the gas generator ball valve 
to accomplish necessary repairs and/or re- 
placement. See figure 3-3 for parts and index 
numbers, 


a. Place the ball valve into assembly jig 
T-5036746 and secure. 


b. Remove screws (1) and washers (2). 
Carefully remove cover (10B, 10D) so that 
shims (613) located between finger (62) and 
foot of switch (6) can be easily removed without 
dropping them into actuator cavity. 


Protective Covers and Closures for Gas Generator Ball Valve 


Fuel and oxidizer balk shaft 


c. Remove pin (61A) from foot of switch (6); 
then remove screws (3), washers (4), lug (5), 
switch (6), and packing (7) from cover (10B, 
10D). On valve 308888, remove valve (8) and 
packing (9). 


d. Remove screw (12); then remove retainer 
(14) with spanner wrench T-5035249, 


e. Remove screw (15) and washer (16): then 
remove bellows (18) and ball (13). Remove 
packing (21) and shim (22) from bellows. Do 
not remove seal (17) from bellows urless s+ wi- 
ing surface has been damaged. 
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Figure 3-3, Gas Generator Ball Valve--Exploded View (Sheet 1 of 2) 
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Figure 3-3. Gas Generator Ball Valve--Exploded View (Sheet 1 of 2) 
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1 Screw 15 Screw 34A ss Insert 53 (Deleted 73 Washer 
2 Washer 16 +=Washer 35 Nut 54 (Deleted) 74 Block 
3 Screw 17s Seal 36 Seal 55 (Deleted) 95 Insert 
4 Washer 18 ~— Bellows 37 Bellows 56 (Deleted) 76 Packing 
5 Lug 19 = (Deleted) 38 Seal 57 Pin 17 Packing 
6 Switch 20 (Deleted) 39 Housing 58 Ring 78 Retainer 
7 Packin 21 Packing 40 Bearing 59 Lever 79 Nut 
8 Valve (a 22 = Shim 41 Washer 60 Link 80 Spacer 
BA Valve(b)(c) 22A Insert 41A Insert 61 Pin 81 Lip Seal 
9 Packing {@) 22B Insert 41B ‘nsert 61A Pin 82 Ring 
9A Packing(b)(c) 23 Housing 41C Insert 61B = Shim 83 Packing 
10 Insert (@) 24 «Packing ~— 42? Housing 62 Finger 84 Housing 
10A Insert (a) 25 Retainer 43 Seal 63 Bolt 85 Bearing 
10B Cover(a) 26 Bearing 44 Ball 64 Washer 85A _siInsert 
10C Insert (b)(c) 27 Race 45 Bearing 65 End Cap 85B Insert 
10D ~—- Cover (b)(c) 28 ~=s Ball 46 Race 66 Packing 85C Insert 
11 Bolt 29 Bearing 47 Screw 67 Retainer 85D siInsert 
11A Washer 30 Ball 48 Ball 68 Piston 86 aa ss 
11B Packing 31 Washer 49 (Deleted) 69 Packing 87 Plug*¢ 
12 Screw 32 Bolt 50 (Deleted) 70 Retainer 88 Seal (c) 
13 Ball 33 Washer 51 (Deleted) 71 Packing 
14 Retainer 34 Packing 52 (Deleted) 72 Screw 


(a) On valve 308888, 
(b) On valve 309110. 
(c) On valve 306866, 


Figure 3-3. 


f. Remove nut (35) with torque wrench 
T-5035248, then remove bellows (37) and seal 
(38). Do not remove seal (36) from bellows 
unless sealing surface has been damaged. 


g. Remove screw (47), screws (72), washers 
(73), and block (74). 


h. Loosen bolts (11) and remove housing 
(23). Remove packings (11B), packing (24), 
retainers (25), and washers (31) from housing. 


j. Carefully remove ball (30); then remove 
bearing (26) and races (27) from ball. Do not 
remove bearings (29) from ball unless bearings 
or ball show signs of damage. 


j. Loosen bolts (32), remove housing (42); 
then remove packings (34), washers (41), and 
seal (43). Do not remove bearing (40) from 
housing unless bearing shows signs of damage. 


k. Carefully remove ball (44); then remove 
bearing (45) and races (46) from ball. Do not 
remove bearing (85) from housing (86) unless 
bearing shows signs of damage. 


Gas Generator Ball Valve--Exploded View (Sheet 2 of 2) 


1, Remove the following parts from housing 
(86) in the order listed: 


(7) Bolts (11) 

(8) Washers (11A) 
(9) Bolts (32) 
(10) Washers (33) 
(11) Finger (62) 


(1) Insert (75) 
(2) Pin (57) 
(3) Ring (58) 
(4) Lever (59) 
(5) Link (60) 
(6) Pin (61) 


m. Using torque wrench adapter T-5035233, § 
remove nut (79); then remove parts (80) through 
(83) and (48) from housing (86). 


n. Remove the following parts from housing 
(86) in the order listed: 


(1) Bolt (63) (7) 
(2) Washers (64) (8) 
(3) End Cap (65; (9) 


Packing (69) 
Retainer (70) 
Packing (71) 


(4) Packing (66) (10) Packing (76) 
(5) Retainer (67) (11) Packing (77) 
{6) Piston (68) (12) Retainer (78) 


c. On valves 309110 and 306866, remove 
valve (8A) and packing (9A) from housing (86). 
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oA. On valve 306866, remove plug (87) and c. Clean switch (6) for electrical service as 
seal (88) from housing (42), outlined in R-3896-3, Volume I. 


p. Remove housing (86) from assembly jig 
T-5036746, 


3-5. CLEANING. 


3-6, The following parts of the gas generator 
ball valve must be cleaned as outlined in 
R-3896-3, Volume J: 


a. Clean parts (32 through 46, and 79 through 
88) for liquid oxygen service. 


b. Clean parts (11 through 18,21 through 
31, 47, 48, and 57 through 78) for fuel service. 
Visually inspect cleaned parts as outlined in 


3-7, INSPECTING AND REPAIRING. 


3-8. Inspecting the gas generator ball valve 
determines if the individual parts have been 
damaged by mishandling or wear. Inspect parts, 
that contact liquid oxygen when installed, for 
evidence of dye. Parts with dyed surfaces must 
have dye stripped from parts as outlined in 
R-3896-3, Volume l. See figure 3-4 and inspect 
parts for general condition, cleanness, damage 
to threads, corrosion, distortion, nicks, burs, 
and scratches. See figure 3-5 for dimensional 


R-3896-3, Volume I. limits. 
Part Name and 

Index No. Inspecting Repairing 
Cover (10B, 10D) Damaged sea] Replace. 


Retainer (14) 
Seal (17, 36) 


Bellows (18, 37) 
Shim (22) 


Housing (23, 42) 


Ball (30, 44) 
Nut (35, 79) 


Switch (6) 
Pin (57) 


Lever (59) 
Link (60) 
End Cap (65) 


Damaged inserts 


Damaged thread 3 


Damage to sealing surface 
corner 


Any damage to bellows portion 
Deformed 

Diameter (thickness) 

Damage to anodic coating 


Damaged threads 
Damaged inserts 
Damaged sealing surface 


Nicks or scratches on sealing 
surface 


Damaged threads 


Defective switch 
Chipped or worn solid-film 
dry lubricant 


Diameter 
Damaged splines 


Hole diameters 
Damaged anodic coating 


Scoring on shaft sealing 


Replace inserts as outlined in R-3896-3, 
Volume I, 


Refer to R-3896-3, Volume I for thread 
repair. 
Replace. 


Replace with new assembly. 

Replace. 

See figure 3-5, 

Replace anodic coating or iridite as 
outlined in R-3896-3, Volume I, 

Refer to R-3896-3, Volume I for thread 
repair. 

Replace inserts as outlined in R-3896-3, 
Volume I. 

Hand-repair and finish to match undam- 
aged adjacent finish. 

Replace ball. Return damaged bail for 
pocalble rework. 

Refer to R-3896-3, Volume I for thread 
repair, 

Replace switch. 

Replace pin. 


See figure 3-5, 
Replace, 
See figure 3-5, 


Replace anodic coating or iridite as out- 
lined in R-3896-3, Volume I. 


Replace, 


Piston (68) 
o surface 

Figure 3-4. Inspecting and Repairing Gas Generator Ball Valve (Sheet 1 of 2) 
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Part Name and 


Index Number Inspecting 


Hole diameter 


Shaft sealing surface diameter 


Large diameter 
Insert (75) 
Spacer (£0) 


Damaged splines 
Damaged anodic coating 


Damage to sealing surfaces 


Ring (82) 
Housing (86) Damaged anodic coating 
Damaged threads 


Damaged insert 


Cylinder wall for piston scoring 
Small inside diameter bore lands 
Large diameter of piston bore 


Figure 3-4, 


en a le, ee ee re eae oe 
Part Name and 


Index Number Dimension 


Seneca] 


Pin (57) Diamete1 


Link (60) Hole diameters 


Piston (68) Shaft diameter 
Large diameter 
Hole diameter 


Orifice hole diameter 


Housing (36) 


TE 


Damage to sealing surfaces 


Bore, small diameter for piston (68) 
Rore, large diameter for piston (68) 
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Repairing 
See figure 3-5. 
See figure 3-5. 
See figure 3-5, 
Replace. 


Replace anodic coating or iridite as out- 
lined in R- 3896-3, Volume I, 


Hand-polish to remove scratchzs. 
Hand-polish to remove scratches. 


Replace anodic coating or iridite as out- 
lined in R-3896-3, Volume I, 


Refer to R-3896-8, Volume I for thread 
repair, 


Replace inserts us outlined in R-3896-3, 
Volume I, 


Replace valve assembly. 
See figure 3-5. 
See figure 3-5, 


pr 


Inspecting and Repairing Gas Generator Bail Valve (Sheet 2 of 2) 


Minimum Maximum 

(Inches) (Inches) 
a et 

0. 3741 0.3745 
0, 3750 0, 3755 
0.872 0.873 
1.496 1,497 
0, 39750 0. 3755 
0.019 0.022 
0.876 0,877 
1. 500 1, 502 


Figure 3-5. Dimensional Limits for Gas Generator Ball Valve 


3-9. ASSEMBLING, 


3-10. The assembly procedure for the gas gen- 
er:.tor ball vaive must be performed in the order 
listed, and all parts must meet cleaning require- 
ments as outlined in parugraph 3-5. The lubri- 
cant uged in this procedure is FS1281 grease 
(Dow Corning Cerp), unless otherwise noted. 
Specified lubrication procedures (methods) are 
outlined in R-3896-3, Volume I. See figure 3-3 
for parts and index numbers, figure 3-6 for 
seal and shim installation, and figure 3-7 for 
vall~setting check. 


a. Place housing (86) into assembly jig 
T-5036746 and secure. 


b. Lubricate (Methed 1.) packing (69), then 
insert packing and retainers (70) into groove of 
housing (86). Groove is located between actu- 
ator opening port cavity and actuator vent 
cavity, 


c. Lubsicate (Method I.) packing (71), then 
insert packing into groove of housing (86). 
Groove is adjacent to actuator vent cavity. 
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RENG (82) 


PACKING (83) 


Agi ee, “A a 
AN IN ey ‘ 
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LEP SEAL (Al}- SPACER (60} 


CHECK JIG 
T+5036725 
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d. Lubricate (Method L) packing (66), then 
install packing and retainers (67) in groove of 
piston (68). 


e, Carefully slide piston (68) into actuator 
end of housing (86); then install finger (62) on 
end of piston and secure with pin (61). 


f. Lubricate (Method J) packing (66) with 
lubricant grease RB0140-012 (Rocketdyne), ‘n- 
stall packing and retainers (67) in groove . end 
cap (65), and then install end cap in housiug 
(86), Secure end cap to housing with bolts (63) 
and washers (64). Torque bolts to 60-70 In-lb. 


g. Using bearing installer T-5035229, care- 
fully install bearing (85) into oxidizer side of 
housing (86) with iarge diameter end of bearing 
facing out. Distance between face of bearing 
and housing shoulder for race (46) must be 
0. 288 to 0.302 inch. 


CAUTION 


Excessive pressure when installing 
bearing in housing can damage bear- 
ing or housing. 


h. Insert lip seals (64) and ring (82) into 
housing (86). Use sea) ingiallation tool 
T-5037811 to hold lip seals in place. Do not 
remove tool until afier step pis performed 
(figure 3-6). 


i. Lubricate (Method J) packing (83) and 
spacer (80) with lubricant grease B0140-012 
(Rocketdyne); then insert pacl:ing and spacer 
into housing (igure 3-6), 


j. Lubricate (Method A) threads of nut (79) 
with lubricant grease RBO140-012 (Rocketdyne), 
and install nut in housing (86) fingertight (figure 
3-6), 


k. Install link (60) on piston (68) with pin 
(57), then secure pin with ring (58), 


1. Install bolts (82) and washers (33) into 
oxidizer side of housing (86) and install bolts 
(11) and washers (11A) into fuel side of housing. 
Using white cloth tape for liquid oxygen service, 
hold bolts in place against housing. 


NOTE 


Bolts are installed in housing and 
temporarily held in place at this 
time, since they are extremely dif- 
ficult to install after lever (59) has 
been installed. 


m. Install lever (59) on link (60) with pin 
(57); then secure pin with ring (58), 


n. Place inserts (75) in lever (59) with 
scribed lines on inserts and lever alined, 


o. Using holding fixture T-5035230, install 
bearing (40) into housing (42) with large diam- 
eter end of bearing facing out. Small diameter 
end of bearing faces in and bottoms against 
shoulder in housing. 


CAUTION 


Excessive pressure when installing 
bearing in housing can damage bear- 
: ug or housing. 


p. Install one race (46) and bearing (45) on 
oxidizer side of housing (86), Install other race 
(46) on ball (44). Remove seal installation tool. 


q. Carefully slide shatt of ball (44) into oxi- 
dizer side of housing (86) and aline scribed Hine 
on shaft with scribed line on lever (59). 


CAUTION 


Care must be exereijed when install- 
ing ball into housing since damage to 
lip seals can result. 


r. Hole ball (44) in place with spacer 
T-5036700. Insert spacer through rectangular 
opening in housing (86) and install on shaft of 
ball, 


8s. Insert washers (41) into housing (42), 


t. Lubricate (Method J) packings (34) with 
lubricant grease RBO140-012 (Rocketdyne) and 
insert in the 5 recesses on housing (42). 


u. Insert seal (43) in groove of housing (42). 


v, Position housing (86) so that housing (42) 
can be installed from bottom up. 
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w. Remove tape from bolts (32); then care- 
fully install housing (42) on housing (86) and 
secure with bolts (32). Torque bolts to 244- 
298 in-lb. 


x, Remove spacer T-5036700 from housing 
(86). 


NOTE 


Insert (75) must not slip out of lever 
(59) after removing spacer. Index- 
ing of lever, insert, and shaft Is not 
maintained if insert slips out of 
place, 


fy. Lubricate (Method L) packings (76, 77), 
then insert packing (76) in inner groove ot 
housing (86). 


2. Insert packing (77) and retainers (78) in 
outer groove of housing (86), 


aa, Using holding fixture T-5035218, press 
bearings (29) on each end of ball (30), Large 
diameter end of bearings must face in and bot- 
tom against shoulder of ball. 


CAUTION 


Excessive pressure when tustalling 
bearings on ball can damage hear-~ 
ings or ball. 


i ab, Lubricate (Method J) packing (24) with 

lubricant grease RB0O140-012 (Rocketdyne), 

then insert packing and retainers (25) in groove 
of housing (23). 


ac. Insert washers (31) in housing (23). 


| ad. Lubricate (Method J) packings (11B) with 
lubricant grease RB0140-012 (Rocketdyne), 
and insert in the 5 recesses on housing (23). 


ae. Ingtall one race (27) and bearing (26) on 
fuel side of housing (86) and install other race 
on ball (30). 


af. Carefully slide shaft of ball (30) into 
fuel side of housirg (86) and aline scribed line 
on shaft with scribed line on lever (59). 


ag. Position housing (86) so that housing 
(23) can be installed from bottom up. 
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ah. Remove tape from bolts (11); then care- 
fully install housing (23) on housing (86) and 
secure with bolts (11), Torque bolts to 244-298 
in-lb. 


ai. Loosen nut (79) approximately 2 turns. 
Using torque wrench T-5035233, torque nut to 
350-370 in-)). Wait approximately 2 minutes: 
then make sure that torque remains at 350-370 
in-Ib. 


NOTE 


Insert (75) must ke properly indexed 
with lever (59) and shaft of bal) (44) 
prior to installing block (74). 


aj. Install block (74) in housing (86) and 
secure with screws (72) and washers (73), 
Torque screws to 15-19 in-lb. Safetywire 
screws. 


ak. Install ball (48) and screw (47) into hous- 
ing (86). Torque screw to 27-33 in-lb. Safety- 
wire screw. 


NOTE 


Steps al and am apply to valves 
306866 and 309110 and provide a 
ball-setting check using ball 
clocking tool T-5041515, 


al. Make sure valve is in open position and 
ACT CLOSING port (M) is open; then apply 
500 +25 psig gaseous nitrogen to ACT OPENING 
port (L), 


am, Using ball clocking tool T-5041515, 
check position of bails (30, 44) as follows (fig- 
ure 3-7): 


(1) Tool must seat completely against hous- 
ing flange when ball is properly positioned. 


(2) If ball adjustment is necessary, reduce 
gaseous nitrogen to zero and disassemble valve 
to rotate ball. 


(3) Rotate ball in insert (75) 5 teeth in cor- 
recting direction; then rotate insert (75) in lever 
(59) 15 teeth in counter-correcting direction. 
(This provides for approximately 2 degrees of 
correction. ) 


{4) Reassemble valve and repeat check 
until tool seats completely against housing 
flange, 
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0. 674 INCH MAXIMUM 
(TYPICAL, FOR BOTH 
SIDES OF CENTERLINE} 


OXIDIZER 
OUTLET 


=—— 0.466 INCH MAXIMUM 
(TYPICAL FOR BOTH 
SIDES OF CENTERLINE) 
FUEL. 
OUTLET 
309310-8-$ 


Figure 3-7, Gas Generator Ball Valve Ball Setting Check 


an. Make sure stackup of bearing (45), 
races (46), and ball (44) has not slipped. 


ao. Install seal (38) into oxidizer outlet port 
of housing (42); then install bellows (37) and 
seal (36) as an assembly into oxidizer outlet 
port. 


ap. Lubricate (Method A) threads of nut (35) 
and lubricate (Method Z) bearing surface with 
lubricant grease RBO140-012 (Rocketdyne); then 
install nut in the oxidizer outlet port of houging 
(42). ‘Torque nut with torque wrench adapter 
T-5035248 to 675-700 in-Ib. Wait approxi- 
mately 2 minutes and make sure that torque 
remains at 675-700 in-lb. 


aq. Make sure stackup of bearing (26), 
races (27), and ball (30) has not slipped. 


NOTE 


Steps ar through ay determine the 
correct thickness of shim (22) to 

be installed for proper deflection 

of bellows (figure 3-8), 


ar. Place shim (22) on bellows(18); then 
install assembled parts into fuel outlet port 
of housing (23). 


as. Lubricate (Method A) threads of retainer 
(14) and lubricave (Method 4) bearing surface; 
then install retainer into fuel outlet port of 
housing (23) by hand until retainer makes 
contact with surface of bellows (18). Do not 
tighten retainer beyond point of making initial 
contact with bellows. 


at. Install check jig T-5036725 on housing 
(23). Measure and record dimension A. 


au. Remove check jig and torque retainer 
(14) with spanner wrench T'-5035249 to 525-550 
in-lb. 


av. Install check jig T-5036725 on housing 
(23). Measure and record dimension B. 


aw. Remove check jig, retainer (14), and 
assembled bellows (18), sea) (17), and shim 
(22) from housing (23). 


ax, Remove shim (22) from bellows (18). 
Measure thickness of shim and record as dimen- 
sion C, 

ay. Using the following formula and dimen- 
sions obtained in steps at, av, and ax, deter- 
mine correct thickness of shim (22) to be 
installed: 

c- [p-(-a] = 


A = Dimension from check jig to center 
surface of bellows (18), 


B = Dimension from check jig to center 
surface of bellows (18) after retainer 
(14) is torqued. 

C = Thickness of shim. 

D = Required bellows deflection: 

+0, 003 
0.019 Cia 

T = Thickness of shim (22) to be Installed. 
NOTE 


Each lamination of shim (22) is ap- 
proximately 0,002 inch thick. 
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az, Remove necessary laminations from 
shim (22) to obtain dimension T, as determined 
in step ay. 


ba. Lubricate (Method J) packing (21) with 
lubricant grease RB0140-012 (Rocketdyne); then 
install packing in groove of bellows (18). 


bb. Using correct thickness of shim, place 
shim on bellows (18); then install assembled 
parts into fuel outlet port of housing (23). 


be. Install screw (15) and washer (16) in 
housing (23). Torque serew to 7-9 in-lb. 


bd. Repeat steps as through av; then subtract 
dimension A from dimension B to make sure 


that the bellows deflection is 0.017 to 0.022 inch. 


he. Remove check jig and make sure that re- 
tainer (14) is torqued to 525-550 in-Ib. 


bf. Install ball (13) and screw (12) in hous- 
ing (23). Torque screw to 27-35 in-ib. 


bg. Lubyicate (Method J) packing (7) with 
lubricant grease RBO140-012 (Rocketdyne); then 
insert pavking in groove of coyer (10B, 101). 
Install switch (6) in cover and secure with 
screws (3), washers (4) and lug (5). Torque 
screws to 6-8 in-lb. 


bh. On valve 308888, install packing (9) on 
valve (8); then install valve in cover (10B). 
Torque valve to 40-65 in-lb. 


NOTE 
Steps bi through bk determine the 
correct thickness of shims (61B) 


te be installed between finger (62) 
and foot of switch (8). 


bi. Measure distance between base of cover 
(10B, 10D) and flat surface of foot on switch (6) 
with check fixture T-5037832. Record as di- 
mension A, 


bj. Measure distance between flat surface 
of housing (86) and top of surface of finger (62) 
with check fixture T-5037832. Record as di- 
mension 6. 


bk. Using the following formula and dimen- 
sions obtained in steps bi and bj, determine cor- 
rect thickness of shim (61B) to be installed: 


(A-B) - C=T 


A= Dimension from base of cover (10B, 
10D) to flat surface on foot on switch 
(6). 
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B= Dimension from flat surface of hous- 
ing (86) to top surface of finger (62), 


C = Required clearance between foot of 
switch (6) and finger (62): 0.020 40.005 
inch. 


T = Thickness of shim to be installed. 


bl. Remove necessary laminations from 
shims (61B) to obtain dimension T, as deter- 
mined in step bk. 


bm. Press pin (61A) into foot of switch (6); 
then temporarily install cover (10B, 10D) on 
housing (86) to determine that pin (61A) is slip- 
fit into finger (62), Remove cover (10B, 10D). 


bn, Place correct number of shims (61B), 
determined in step bk, on pin (61A). Holding 
washers in place, install cover (10B, 10D) on 
housing (86). Secure cover to housing with 
screws (1) and washers (2). Torque screws to 
6-8 in-lb. 


bo, On valves 309110 and 306866, lubricate 
(Method J) packing (9A) and (Method A) threads 
of valve (8A) with lubricant grease RBO140-012 
(Rocketdyne). Install packing on valve then 
install valve in housing (86), Torque valve to 
40-65 in-lb. 


bp. On valve 306866, lubricate (Method A) 
threads of plug (87) with lubricant grease 
RBO140-012 (Rocketdyne), (stall plug (87) and 
seat (88) in housing (42). Torque plug to 
240 +10 in-lb. 


bq. Safetywire screws (1, 3, 15), bolts (11, 
12, 32, 63), valve (8A), and plug (87). 
3-11. TESTING. 
3-12. This procedure outlines requirements 
for complete testing of the gas generator ball 
valve, using Components Test Console G3141, 
Components Adapter Sct G3143, and Cryogenic 
Supply Unit G3146. Pneumatic Flow Tester 
G3104 and leak-test compound (MIL-L-25567) 
are used for pneumatic leak-testing. Any devi- 
ations, including the use of other test equip- 
ment, must be equivalent to the test require- 
ments, safety standards, and equipment specified 
in this procedure. Prior to starting the test, 
install test plates on gas generator ball valve 
as outlined in figure 3-8. Index letters are 
assigned to tne valve ports for ease of identi- 
fication in illustrations. Set up Components Test 
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Console electrical patch-panels (figure 3-9) 
and prepare console for use (figure 3-10). See 
figure 3-11 for gas generator ball valve test 
port identification and figure 3-12 for a cutaway 
view. Refer to paragraphs 3-13 through 3-34 
for gas generator ball valve test procedures 
and see figures 3-13 through 3-17 for test 


Section ITI 


CAUTION 


During test procedures, the oxidizer 
portion of the valve and the test equip- 
ment used at tnat part of the valve 
must be maintained in a liquid-oxygen- 
clean condition, 


setups. 
Index 
Letter Valve Port Test Plate Port Connection 
A GO5 Instrumentation AN814~4C (plug) (©) An8i5-4c(a)(c) 
B Oxidizer Purge T-5029360-31 2(¢) None 
c Oxidizer Outlet T-5029360-313(c) ANnai5-4c(c) 
D Oxidizer Vent None ANn815-4¢(c) 
E Actuator Housing Vent None AN815-4C 
F Actuator Housing Purge None AN815-4C 
Valve 308888 
G Fuel Vent None ANB815-4C 
H Fuel Outlet T-5029960-125, AN815-4C 
-309 
J Fuel Drain None AN815-4C 
K Fuel Inlet T~5029360-154 AN815-4C 
L ACT OPENING T-5029360-402 AN815-6C 
M ACT CLOSING T-5029360-306 AN815-4C 
N Warment T-5029360-402 AN815-€C 
P Actuator Vent None AN815-4C 
R Oxidizer Inlet T-5029360-153(b)(c) ANB15-4C(¢) 


(a) When performing cryogenic test, remove plug and install this connector, 
(b) When performing cryogenic test, replace this test plate with test plate T-5029797-202, 


(c) Maintain item in liquid-oxygen-clean condition. 


Figure 3-8. Preparing Gas Generator Ball Valve for Testing 
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FEST SELECT § 


0-40 + ~—o™ SE 
ypc 5¢ a 

, ¢ +, ) 10F 

TEST 
sad SELECT 6 13k 
Me = —-+4-—> . 
10E = 
6E 


SHIELD GROUND BUS <n 


19-9021933-2 MANIFOLD VALYE PATCHING 


43705 P705 Pi Jt 


POWER 
SUPPLY — 


SOLENOID 


TEST TEST 
SELECT 4 SELECT I y 


J 
E SHE Pi 
4G 5 aa SHE SHEET 2 3704 PT704 PLJl 
: ? iP oS 
1G im + INPUT 


+ 


28 ¥DC 
POWER 
SUPPLY — «J we FUEL 
RETURN 
+INPUT 
16R OXIDIZER 
GEE SHEET 2 aS ee 
7), YAN 
= 
—, 41. 21, — +OUTPUT 
VERTICAL 3 EWA! 2M FUEL 
RETURN the >> 0 Ih ¢é—— > RETURN 


Maree keV OXIDIZER 
2 a 5M 
RETURN bi yp tt ‘ Lonel RETURN 
PRESSURE 
> TRANSDUCERS 
19-9026518 PRESSURE TRANSDUCER PATCHING 
LEGEND 


TEST SELECT 7 


1 : PATCH-CORD 
1F OUTPUT (TYPICAL) 


HYDRAULIC 
FLOW eee PATCH POINT 
RETURN 
or DIODE PATCH- 
CORD (+ AND 
DIGITAL 13 RED LEAD ON 
VOLTMETER CATHODE SIDE) 
OUTPUT EVYVV-> RESISTOR 
PNEUMATIC foal = 
FLOWMETER FREQUENCY MONITOR PATCHING p028101-8-14 


Figure 3-9. Components Test Console Patch-Panc! Requirements (Sheet 1 of 3) 
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Figure 3-9, Components ‘Test Console Patch-Panel Requirements (Sheet 2 of 3) 
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Paich- From To Patch- From 
Cord(a) J6- J6- Corala J6- 
K4.09 1A 2G K4. 09 6c 
6H 
K4. 09 1B aC K3. 5E 
3H 3088-17) 5F(+) 
K3. ke 12A K3. 5L 
K3. 1E 11¢ K3. 5M 
3088-17(b) IF 16F(+) K3. 6E 
K3. 1G 4K 3088-17(b) 6F(s) 
K3, J 15A 3088-14 6L 
K4, 09 1P 1K K3. {c) 7c 
4P K3. 1E 
K5. 09 IR 4R K3. (a) TF 
16R K3, €) 1G 
20C K3, +A) 
3088-17(b) 2D 125 (+) K3, (d) 1K 
K5. 09 2k 3A K3. (e) gc 
3B K3. (e) 8G 
4B K3. 8L 
K3. oF 4A K3. 8M 
3088-17(b) 2H 12K (+) K3. Of 
K3, oJ 7B K4, 09 10D 
K5. 09 2K 1A 
BA K5, 09 19P 
aB 
K3. 2L 2P 
K3. 2M aR K3. 10K 
K4, 09 3C 19N K4,09 LIA 
19P tb) 
K4, 09 3D 3G 3088-17 16A(1) 
15R K4.09 165 
K3. 3: 6G 
K3. ar 15D K5.09 16H 
3088-14 3L 3M 
K3, 4c 12L 
K3. 4E 17C K3, 16J 
K3. 4G 20A K3. 17D 
K3. 4L 20N K4,09 17M 
K3. 4M 20P 
K3. 20D 


(a) Use any cable length required on all patch-cords numbered K3, 


(b) Diode patch~cord must be connected with red lead on same side as (+). 


(c), (d), and (e) Each pair of pateh-cords with like coding must be twisted together. 
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Control 


NOTE 


Position 


Section III 


Indication/Remarks 


The press-to-operate switch-lights located on Components Test 

Console G3141 operate on and off by alternately pressing the face 
of the switch. Make sure switch-lights are pressed only as nec- 
essary to obtain specified indication. 


PRE-POWER TURN ON 


POWER 
DISTRIBUTION 


PRESS/TEMP 
MONITOR 


DC POWER 
SUPPLY 


ELECTRICAL 
CONTROL 


OSCILLOSCOPE 


DIGITAL 
VOLTMETER 


TEST CELL ELECT 
OUTLETS 


CB1 (30 AMP) 
CB2 (10 AMP) 


CHANNEL SELECT 


AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 

AC INPUT INDICATOR 
MILLIAMPERES RANGE 
SELECT 

VOLTS RANGE SELECT 
VOLTAGE ADJUST 


INTENSITY 


115 V/230 V 
100 KC STD INT/EXT 
POWER 


Connector J701 
Connector J702 
Connector J 703 


Connector J704 
Connector J705 


Pulled out 
Pulled out 


OFF 


Down (off) 
Midposition 


Fully counter- 


clovkwise 


OFF 


Full DECREASE 


POWER OFF 


115V 
INT 
Down (off) 


Cable 1231001 
Capped 


Resistor Plug 
3088-9 


Cable 1231008 


Cable 1231009 
or 1231012 


CAUTION 


Console main power off. 


Electrical utility outlets 


power off. 


At rear of unit. 
At rear of unit. 


Connection to ball valve. 


Temperature indicator 
load, 


Por pressure transducers. 


For valve manifold con- 
trol, 


Check that facility pneumatic and hydraulic supplies to console are 


off. 


POWER TURN ON 


POWER 
DISTRIBUTION 


CBI (30 AMP) 


Push in 


Console main power on. 


Figure 3-10, Preparing Components Test Console for Use (Sheet 1 of 3) 
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Panel 


DC POWER SUPPLY 


ELECTRICAL 
§ CONTROL 


| uyDRAULIC 
CON PROL 


OSCILLOSCOPE 
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Control Position 


AC INPUT Up 
CURRENT LIMIT 2 


POWER 


VOLTS-RANGE SELECT 


MILLIAMPERES-RANGE 
SELECT 


TEST SELECT 1 


D (0-30) 
A (0-500) x 2 


TEST SELECT 2 
TEST SELECT 3 


TEST SELECT 4 


TEST SELECT § 
TEST SELECT 6 
TEST SELECT 7 
TEST SEUECT 8 


VOLTAGE ADJUST INCT EASE 


ifYDRAULIC SYSTEM 
BYFASS 


HYDRAULIC SYSTEM 
SUPPLY 


TEST CELL SUPPLY "A" 
TEST CELL SUPPLY "B"' 


FLOW MONITOR 
SHUTOFF 


LOW FLOW BYPASS 


FOCUS Arrows up 


VERTICAL POSITION Arrows up 


| (a} If indication is not as specified, press applicable switch-light. 


Indication/Remarks 


None. 

Approximaiely two-thirds 
way between 0 and 3, 
POWER ight ON. AC 
INPUT light on,(a) 

None. 

None. 


Light 1 OFF. Timing 
and position monitor con- 
trol, (a 


Light 2OFF,. Contact 
resistance load control, (a) 


Light 3 OFF. Digital 
voltmeter return control, (a) 


Light 4 OFF, Pressure 
transducer power con- 
trol. (a 


Light 5 OFF, Solenoid 
valve control 19-9021933,(a) 


Light 6 OFF, Solenold 
valve control 19-9021933. (2) 


Light 7 OFF, ny oray ie 
flow monitor control,‘ 


Light 8 OFF. neue’ 
flow monitor control.‘@ 


VOLTS meter 24 10.4 
voits. 


OPEN. (3) 
CLOSE, (@) 


VENT. (8) 
VENT. (a) 
CLOSE, (a) 


CLOSE, ‘a) 
Adjust later for best 
focus. 


Adjust later for best 
position. 


Figure 3-10. Preparing Components Test Console for Use (Sheet 2 of 3) 
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Volume IJ 
Panel Control Position Indication/Remarks 

HORIZ. POSITION Arrows up Adjust later for best posi- 
tion, 

INTENSITY Arrow horizon- Adjust later for best in- 

tal (to left) tensity. Allow 30-minute 

warmun period before use. 

Power light On To right of cathode ray 
tube, 

DIGITAL POWER ON If digital voltmeter indi- 
VOLT METER cates OVERLOAD, wait 

at least one minute before 
resetting. 

RESET Press Digital voltmeter indicates 
00. 0000 tu 00. 0001 volt. 

STORE/ DISPLAY STORE At rear of unit. 

DURING COUNT 

NOTE 
Allow digital voltmeter > warm up for at least 30 minutes prior to 
use, 

RANGE 100 V 

FUNCTION EXT SEL 

ATTENUATION CHECK Fully counterclockwise. 

SAMPLE PERIOD EXT SEL 

SAMPLING RATE STOP Fully counterclockwise. 


PNEUMAT.C AND HYDRAULIC PREPARATION 


a. Make sure console is in the following c. On SYSTEM SUPPLY panel, close VENT 
condition: valve; then open gascous nitrogen SHUTOFF 
valve and helium SHUTOFF valve. 
(1) Vent valves open (LOW and HIGH 


PRESSURE panet VENTS closed during cryo- d. On PNEU SOURCE CONTROL panel, open 
genic tests), gaseous nitrogen SHUTOFF valve. 

(2) Shutoff valves closed, WARNING 

(3) Utility valves closed. SYSTEM PRESSURIZED lights (lo- 


cated on console and in test cell) 
come on to indicate pressure down- 
(5) Utility and test cell outlets capped, stream of console regulators and 
into test cell, Safety precautions 
specified in R-3896-3, Volume I 
must he followed to ensure safety 
NOTE of personnel working with pres- 
surized systems. 


(4) Regulators closed, 


b. Supply facility gaseous nitrogen and 
J helium to console. 


Helium supply is required only for 
cryogenic tests. 


Figure 3-10. Preparing Components Test Console for Use (Sheet 3 of 3) 
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Figure 3-12, Gas Generator Ball Valve--Cutaway View 
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Procedure 


3-13. SWITCH RESISTANCE TEST. 


R-3896-3 
Volume II 


Result 


WARNING 


All hydraulic pressure must be off and white room clear of fuel vapor 
before performing electrical tests, to prevent injury to personnel and 


damage to equipment, 


a. Prepare Components Test Console G3141 
for use (figure 3-10), and connect ball valve to 
console (figure 3-13). 


b. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to manifold valve as 
follows: 


(1) Close VENT valve and SHUTOFF 
valve, and close VENT valve on PRESSA P 
MONITOR FUEL COMPATIBLE panel. 


(2) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 500 +40 psi. 


(3) Open SHUTOFF valve. PRESSURE 
REGULATOR may require adjustment to 
obtain result. 


ec. Using ELECTRICAL CONTROL panel. 
perform the following: 


(1) Turn VOLTS meter RANGE SELECT 
switch to D (0-30). 


(2) Press TEST SELECT 1 and 6 switch- 
lights. 


(3) Turn MILLIAMPERES neter RANGE 
SELECT switch to C (0-250). 


None. 


None. 


MED PRESS FUEL COMPATIBLE panel pres- 
surized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 500 :40 psi. 


VOLTS meter must indicate 24 +0.4 volts. 


MILLIAMPERES meter must not exceed 50 
milliamperes. Ball valve closes: lights 1, 6, 
and 1A on. 


None. 


CAUTION 


Exceeding 28 volts when turning VOLTAGE ADJUST to INCREASE can 
damage manifold valve duringg operation. 


d. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 ana 6 switch- lights. 


e. On MED PRESS FUEL COMPATIBLE 


panel, close SHUTOFF valve and open VENT 
valve. 
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Ball valve opens, Lights 5 and 1B on and 
lights 6 and 1A off. 


Manifold valve depressurized. TEST CELL 
MONITOR PRESSURE gage must indicate zerv. 
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Figure 3-13, Gas Generator Bali Valve Electrical Test Setup 


Procedure Result 


f. Using multimeter and decade resistance 
box, measure resistance between pina B and C 


as follows: 
(1} Adjust decade resistance box for 0,5 None. 
ohm, and zero multimeter, 
(2) Connect multimeter leads to decade None, 
resistance box terminals. 
(3) Measure decade box resistance and None. 
note the exact multimeter indication for 0,5 
ohm, 
(4) Measure resistance between pins Resistance must not exceed 0.5 ohm. 
B and C, 


g. Using multimeter and decade resistance 
box, measure resistance between pln D and 
housing as follows: 


(1) Adjust decade resistance box for 0,5 None. 
onm, and zero multimeter, 


(2) Connect multimeter leads t> decade None, 
resistance box terminals, 


Change No, 21 - 12 November 1971 3-25 


Section ITI 


R- 3896-3 


Volume II 


Procedure 


(3) Measure decade box resistance and 
note exact multimeter indication for 0.5 ohm, 


(4) Measure resistance between pin D 
and housing. 


h. Using megohmmeter, apply 500 +50 vde 
between pins B and D of electrical connector 
and measure insulation resistance. 


i, Using megohmmeter, apply 500 +50 vdc 
between pins A and B of electrical connector 
and measure insulation resistance. 


j. On MED PRESS FUEL COMPATIBLE 
panel, close VENT valve and open SHUTOFF 
valve. 


k. Press TEST SELECT 5 and 6 switch- 
lights. 


1. On MED PRESS FUEL COMPATIBLE 
panel, close SHUTOFF valve and open VENT 
valve. 


m. Using multime..¢ and decade resistance 
box, measure resistance between pins A and B 
as follows: 


(1) Adjust decade resistance box for 0.5 
ohm, and zero multimeter, 


{2) Connect multimeter leads to decade 
resisiance box terminals, 


(3) Measure decade box resistance and note 
the exact multimeter indication for 0.5 chm, 


(4) Measure resistance between pins A 
and B. 


n. Using megohmmeter, apply 500 +50 vdc 
between pins B and D of electrical connector 
and measure insulation resistance, 


o. Using megohmmeter, apply 500 +50 vde 
between pins B and C of electrical connector 
and measure insulation resistance. 


p. On ELECTRICAL CONTROL panel, 
press TEST SELECT 1 and 6 switch-lights. 
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Result 


None. 
Resistance must not exceed 0. 5 ohm. 


Resistance must be 100 megohms minimum, 


Resistance must be 100 megohms minimum. 


Manifold valve pressurized. TEST CELL 
MONITOR PRESSURE gage riust indicate 
500 +40 psi. 


Ball valve closes. Lights 1B and 5 off. Lights 
6 and 1A on. 


Manifold vaive depress.rized. TEST CELL 
MONITOR PRESSURE yage must indicate zero, 


None. 
None. 
None. 
Resistance must not exceed 0, 5 ohm. 


Resistance must be 100 megrhings minimum. 


Resistance must be 100 megohms minimum. 


Lights 1, 6, and 1A off. MILLIAMPERES 
meter must indicate zero. 


R- 3896-3 
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Procedure 


q. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to manifold vaive as 
follows: 


(1) Close SHUTOFF valve, and open 
VENT valve until TEST CELL MONITOR 
PRESSURE gage indicates zero; then close 
VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


r, Remove valve from test setup. 


protective closures as outlined in paragraph 
3-2, and secure equipment as outlined in 
paragraph 3-35. 


3-14. AMBIENT PNEUMATIC LEAK-TEST. 


3. If ball valve testing igs terminated, install 


a. Make sure that Components Test Console 
G3141 igs prepared for use as outlined in 
figure 3-10, 


b. Connect ball valve to console (figure 
3-14), 


ec Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to manifold valve as 
follows: 


(1) Close VENT and SHUTOFF valves. 


Section ITI 
Paragraph 3-14 


Result 


Manifold valve depressurized. 


MED PRESS FUEL COMPATIBLE panel 
depressurized. 


None. 


None. 


None. 


None. 


None. 
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Procedure 
(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 500 +40 
psi. 
(3) Open SHUTOFF valve. 


3-15, Fuel Shaft Seal Leak-Test. 


a. On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 and 5 switch-lights. 


b. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light. 


c. Open UTILITY NO. 2 valves B and C, 

d. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
follows: 

{1) Close VENT and SHUTOFF valves. 

(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2,950 
(+120, -0) psi, 


(3) Open SHUTOFF valve. 


Section II 
Paragraph 3-15 

Result 
HIGH PRESS FUEL COMPATIBLE panel pres- 


surized, 


Manifold valve pressurized, 


Lights 1, 1B, and 5 on, manifold solenoid 
energizes, and ball valve opens. 


Light 5 off, manifold solenoid deenergizes, 
and ball valve remains open. 


None, 


None, 


HIGH PRESS FUEL COMPATIBLE panel pres- 
surized, 


Fuel inlet port (K) pressurized. 


(4) Using SHUTOFF and VENT valves None. 
alternately, apply and vent pressure at fuel 
inlet port (K) 5 times, 
CAUTION 


Exceeding specified test pressures when applying pressure to the 


ball valve can damage the valve, 


e. Maintain pressure at fuel inlet port (K) 
at 2,950 (+120, -0) psig, for 2 (+1, -0) minutes; 
then open UTILITY NO, 3 valve A and measure 
leakage from fuel vent port (G) at outlet 3A. 


f. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to fuel inlet port (K) to 
zero as follows; 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 500 +40 
psi. ; 


No leakage ie allowable. 


Fuel inlet port (K) depressurized, 


HIGH PRESS FUEL COMPATIBLE panel pres- 
sure reduced, 


Change No, 4 - 6 December 1966 3-29 


Section HI 
Paragraph 3-16 


Procedure 


g, Close UTILITY NO, 2 valves BandC and 
UTILITY NO, 3 valve A. 


h. On HIGH PRESS FUEL COMPATIBLE 
panel, close VENT valve; then open SHUTOFF 
valve. 


3-16. Actuator Housing Seals Leak-Test, 


a, On ELECTRICAL CONTROL panel, press 
TEST SELECT 6 switch-light; then press switch- 
light 5 after ball valve is closed as indicated 
by light 1A on. 


b. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to ACT OPENING port 
(L) and ACT CLOSING port (M) as follows: 

(1) Close VENT and SHUTOFF valves. 

(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2, 700 
(+110, -0) psi. 


(3) Open SHUTOFF valve. 
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Result 
None, 


Manifold valve pressurized and ball valve 
rernains open. 


Light 1B off and lights 1A, 5, and 6o0n. Ball 
valve closes and both manifold solenoids are 
energized, 


None, 
HIGH PRESS FUEL COMPATIBLE panel pres- 
surized. 


ACT OPENING port (L) and ACT CLOSING 
port (M) pressurized. 


(4) Using SHUTOFF and VENT valves, None, 
alternately apply pressure and vent pressure 
at ACT OPENING port (L) and ACT CLOSL.UJG 
port (M) 5 times, 
CAUTION 


Exceeding specified test pressures when applying pressure to the 


ball valve can damage the valve, 


c. Maintain pressure at ACT OPENING port 
(L) and ACT CLOSING port (M) for 2 (+1, ~-0) 
minutes; then open UTILITY NO, 2 valve D and 
measure leakage from actuator vent port (P) 
at outlet 2D, 


d. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to ACT OPENING port 
(L) and ACT CLOSING port (M) as follows: 


(1) Close SHUTOFF valve; then open 
VENT valve. 


(2) Adjust PRESSURE REGULATOR untii 
REG SUPPLY PRESS gage indicates 1, 200 psi. 


(3) Close VENT valve and open SHUTOFF 
valve, 
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No leakage is ullowable. 


ACT OPENING port (L) and ACT CLOSING 
port (M) depressurized. 


HIGH PRESS FUEL COMPATIBLE panel pres-~ 
sure reduced. 


ACT OPENING port (L) and ACT CLOSING 
port (M) pressurized. 
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Procedure 


€, Using leak-test compound (MIL-L-25587), 
check for leakage at joint between actuator end 
cap and actuator housing. 


f, Ensure that a sufficient amount of leak- 
test compound is applied at joint between actu- 
ator end cap and actuator housing prior to per- 
forming steps g through 1. 


g. On HIGH PRESSURE FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR unti! 
REG SUPPLY PRESS gage indicates 2, 700 
(+110, -0) psi. Maintain pressure for a mini- 
mum of 5 minutes. 


h. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to ACT OPENING port 
(L) and ACT CLOSING port (M) as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1, 200 psi. 


(3) Close VENT valve and open SHUTOFF 
valve, 


i, Check joint vetween actuator end cap and 
actuator housing for bubble formation. 


j. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to ACT OPENING port 
(L) and ACT CLOSING port (M) as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve. 
3-17. Fuel Ball Seal Leak-Test. 
a. On FLECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light, then press TEST 
SELECT 6 sy.itch-light. 


b. Open UTILITY NO, 3 valve A to vent fuel 
port (G). 


c, Open UTILITY NO. 2 valves B and C, 


Section LI 
Paragraph 3-17 
Result 


No leakage is allowable, 


None. 


ACT OPENING port (L) and ACT CLOSING 
port (M) pressure increased, 


ACT OPENING port (L) and ACT CLOSING 
port (M) depressurized, 


HIGH PRESS FUEL COMPATIBLE panel pres-~ 
sure reduced, 


ACT OPENING port (L) and ACT CLOSIF ~ 
port (M) pressurized. 


No leakage (bubble formation) is allowable, 


ACT OPENING port (L) and ACT CLOSING 
port (M) depressurized. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized, 


None. 


Lights 5 and 6 off, manifold solenoids deener- 
gize, and ball valve remains closed, 


None. 


‘ 


None, 
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d. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
follows: 


(1) Close VENT and SHUTOFF valves. 

(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2, 450 
(+100, -0) psi. 

(3) Open SHUTOFF valve. 

(4) Using SHUTOFF and VENT valves, 


alternately apply and vent pressure at fuel 
inlet port (K) 5 times. 
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Result 


None, 

HIGH PRESS FUEL COMPATIBLE panel pres- 
surized, 

Fuel inlet port (K) pressurized, 


Tom. 


CAUTION 


Exceeding specified test pressures when applying pressure to the 


ball valve can damage the valve. 


e. Maintain pressure at fuel inlet port (K) 
at 2,450 (+100, -0) psig for 2 (+1, -G) minutes; 
then open UTILITY NO. 2 valve A and measure 
leakage from fuel outlet port (H) at outlet 2A, 


f. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to fuel inlet port (K) 
as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT vaive. 


g. Close UTILITY NO, 2 valves B andC 
and close UTILITY NO. 3 valve A. 


3-18. Oxidizer Ball Seal Leak-Test. 


a. Open UTILITY NO. 1 valve B to vent 
oxidizer vent port (D). 


b. Using HIGH PRESSURE panel, apply 
pressure to oxidizer inlet port (R) as follows: 


(1) Close VENT valve and SHUTOFF valve. 
(2) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 2, 220 
(+90, -0) psi. 


3-32 Change No, 4 - 6 December 1966 


Maximum allowable leakage is 20 scim. 


Fuel inlet port (K) depressurizeu, 


HIGH PRESS FUEL COMPATIBLE panel de- 
pressurized. 


None. 


None, 


None, 


None, 


HIGH PRESSURE panel pressurized, 
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Volume II Paragraph 3-19 
Procedure Result 
(3) Open SHUTOFF valve. PRESSURE MONITOR gage indicates 2, 220 
(+90, -0) pai. 


(4) Using SHUTOFF and VENT valves, 
alternately a ply and vent prassure at oxidizer 
inket port (Ry times. 


CAUTION 


Exceeding specified test pressures when applying pressure to the 
ball valve can damage the valve. 


c. Maintain pressure at ox‘ izer inlet port Maximum allowable leakage is 20 scim from 
(R) at 2,220 (+90, sey pale tor 2 (+1, -0) min- each port. 
utes; then cpen UTILITY NO. 1 valves A and 


B. Measure leakage from oxidizer outlet port 
(C) at outiet 1A and oxidizer yent port D at 
outlet 1B, 


d. Using HIGH PRESSURE panel, reduce 
pressure at oxidizer inlet port (R) as follows: 


(1) Close SHUTOFF valve and open VENT PRESSURE MONITOR gage indicates zero. 
valve. 


(2) Adjust PRESSURE REGULATOR until HIGH PRESSURE panel depressurized. 
REG SUPPLY PRESS gage indicates zero. 
(3) Close VENT valve. None. 
e. Close utility valves. None. 


f. On ELECTRICAL CONTROL panel, press Lights 1 and 1A off. 
TEST SELECT 1 switch-light. 


WARNING 


The following procedure uses cleaning compound, which is 
volatile. Use in a well-ventilated area since the vapors dis- 
place the oxygen in the ai*, resulting in suffocation. 


fA. Remove all leak-test compound from None. 
joints and fittings with a clean, dry cloth, or by 
lushing inaccessible areag with c eaning 
compound (MIL-C-81902). 


g- Remove valve from test setup. None. 


h. If ball valvetesting is terminated, install None. 
protective closures as outlined in paragraph 
3-2, and secure equipment as outlined in 
paragraph 3-36. 


3-19. TIMING- AND ACTUATION-TEST. 


a» Make sure that Components Test Console None. 
ote is prepared for use as outlined in figure 


b. Connect ball valve to console (figure 3-15). | None. 


c. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH PRESS SHUTOFF and None. 
MED PRESS SHUTOFF valves. 
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Procedure Result 


(2} Press TEST CELL SUPPLY "A" SUPPLY light on. 
switch-light, 


(3) Press HYDRAULIC SYSTEM SUPPLY OPEN light on. 
switch-light. 


(4) Press HYDRAULIC SYSTEM BYPASS CLOSE light on, 
switch-light. 


d. On UTILITY NO, 2 panel, open shutoff None, 
valves B and C, 


e. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to accumulator as follows: 


{1) Close VENT and SHUTOFF valves. None. 
(2) Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATIBLE panel pres- 
REG SUPPLY PRESS gage indicates 600 +50 surized. 
psi. 
(3) Open SHUTOFF valve. Accumulator precharged to 600 +50 psig. 
f, Close UTILITY NO. 2 "C" shutoff valve. None, 


g. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure as follows: 


(1) Close SHUTOFF valve and open VENT Utility panel depressuriz ‘J. 
valve, 
(2) Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates zero, depressurized, 
(3) Close VENT valve. None, 
3-20. Opening Time Test. 
a. Slowly apply facility hydraulic supply SUPPLY PRESSURE gage must indicate 
pressure until SUPPLY PRESSURE gage indi- 1,500 +50 pai. 
cates 1,500 +50 psi. 


aA, Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as follows: 


(1) Close SHUTOFF valve and open VENT None. 
valve. 

(2) Adjust PRESSURE REGULATOR until HIGH PRESS FUEL COMPATIBLE and HY- 
REG SUPPLY PRESS gage indicates 1, 100 +100 DRAULIC CONTROL panels pressurized. 
psi. 

b. On HYDRAULIC CONTROL panel, slowly PRESSURE MONITOR "B" gage muat indicate 

open HIGH PRESS SHUTOFF valve until PRES- 800 +15 psi. ACT CLOSING port (M) pressur- 
SURE MONITOR "'B" gage indicates 800 +15 psi; ized and ball valve closed. 


then close SHUTOFF valve. 
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Figure 3-15, Gas Generator Ball Valve Timing~ and Actuation-Test Setup 
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Volume If 
Procedure Result 


c. On ELECTRICAL CONTROL panel, press Lights 1, 4, and 14 on. 
TEST SELECT 1 and 4 switch-lights, 


d. Using DIGITAL VOLTMETER panel, move 
the following switches: 


NOTE 


Allow a 30-minute warmup period before use. 


(1) STORE/DISPLAY DURING COUNT None. 
switch to STORE, 

(2) RANGE switch to 100 V. None. 

(3) FUNCTION switch to EXT SEL, None. 

(4) ATTENUATION switch to CHECK, None. 

(5) SAMPLE PERIOD switch to EXT SEL. None. 

(6) SAMPLING RATE switch to STOP. None. 


ée. Using OSCILLOSCOPE panel, perform 
the following: 


NOTE 
Allow a 30-minute warmup period before use, 


e Leave camera viewing visor closed when in 
standby condition, 


(1) Move A VERT. SENSITIVITY switch None. 
to 0.1 V/CM DC, 


(2) Move A VERT. SENSITIVITY VERNIER None. 
switch to CAL (fully clockwise). 


(3) Move B VERT, SENSITIVITY switch None. 
to 0.1 V/CM DC position. 


(4) Move B VERT, SENSITIVITY VERNIER None. 
switch to CAL (fully clockwise), 


(5) Move SWEEP TIME HORI2Z, SENSI- None. 
TIVITY switch to 10 MILLISEC/CM, 

(6) Move SWEEP TIME SENSITIVITY None. 
VERNIER switch to CAL (fully clockwise), 

(7) Move CHANNEL A POLARITY switch None. 
to POs, UP. 
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Volume If Paragraph 3-21 
Procedure Result 
(8) Move VERT. PRESENTATION ev-vitch None, 
to CHOP, 
(9) Move TRIGGER LEVEL switch to None. 

AUTO. 

(10) Move TRIGGER LEVEL SYNC, switch None, 
to INT + position, 

(11) Move DC-AC switch to DC, None, 

(12) Couple GROUND STRAPS (A and B) to None, 
ground, 

(13) Move XI SWP, - X5 switch to X1 SWP., None, 

(14) Adjust INTENSITY and FOCUS switches None, 
to sharpest trace. 

(15) Adjust ViRTICAI, POSITION A and None. 
HORIZ, POSITION switches until vertical A 
trace is to first grid on left and fourth from 
bottom, 

(16) Adjust VERTICAL POSITION B switch None, 


until vertical B trace is at same position as 
vertical A trace, 


{. O- digital voltmeter, press DVM RESET 
switch, On HYDRAULIC CONTROL panel, 
press TEST CELL SUPPLY "A", and TEST 
CELL SUPPLY "B" switch-lights simultane- 
ously, Measure and record ball valve opening 
time on digital voltmeter. 


3-21, Fuel Lead Test, 


a. On UTILITY NO, 2 panel, open shutoff 
valve A. 


b, Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
follows: 


(1) Close VENT and SHUTOFF valves, 


(2; Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 100 +20 
psi, 


(3} Open ane control pressure with SHUT- 
OFF valve until TEST CELL MONITOR PRES- 
SURE gage indicates 50 (410, -0) psi. 


TEST CELL SUPPLY "A SUPPLY light off 
and VENT light on; TEST CELL SUPPLY "B" 


SUPPLY light on and VENT light off. Ballvalve § 


opens; light 1A off and light 1B on, Digital volt- 
meter must indicate MILLISEC 001950- 002950. 


None. 


None. 


MED PRESS FUEL COMPATIBLE panel pres- 
surized, 


Fuel inlet port (K) and transducer are pres- 
surized, TEST CELL MONITOR PRESSURE 
gage must indicate 50 (+10, -0) psi. 
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Procedure 


c,. Ensure that vertical A trace is to first 
grid on left and fourth from bottom, 


dad, Adjust TRIGGER LEVEL switch (from 
AUTO position) until scope triggers, 


Result 


None. 


Vertical A trace moves approximately 1/2 cm 
above auto position trace. 


NOTE 


Trigger level of scope rust be adjusted just prior to test and, once 
established, setting of TRIGGER LEVEL switch must not be changed. 


e. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure at fuel inlet port (K} as 
follows; 

(1) Close SHUTOFF valve and open VENT 
valve. 


{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates zero, 
(3) Close VENT valve. 
f. On HYDRAULIC CONTROL panel, press 


TEST CELL SUPPLY "A'' and TEST CELL 
SUPPLY "B" switch-lights simultaneously. 


g. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
follows: 

(1) Close VENT and SHUTOFF valves, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates 300 215 psi. 


(3) Open SHUTOFF valve fully open. 


h. Using HIGH PRESSURE panel, apply pres- 
sure to oxidizer inlet port (R) as follows: 


(1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS pave indicates 300 415 psi. 
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TEST CELL MONITOR PRESSURE gage indi- 
cates zero. Fuel inlet port (K} and transducer 
depressurized, 


MED PRESS FUEL COMPATIBLE panel dee 
pressurized, 


None. 
TEST CELL SUPPLY "A" SUPPLY and TEST 
CELL SUPPLY "B" SUPPLY lights on; VENT 


light off. Ball valve closes; [ght 1A on, and 
light 1D off. 


None, 


MED PRESS FUEL COMPATIBLE panel pres- 
surized, 


Fuel inlet port (K) pressurized. TEST CELL 


MONITOR PRESSURE gage must indicate 
300 215 psi. 


None. 


HIGH PRESSURE panel pressurized, 


R-3896-3 


Section IH 


Volume II 


Procedure 


(3) Open SHUTOFF valve until ful y open, 
PRESSURE REGULATOR may require adjust- 
ment to obtain result. 


NOTE 


Result 


Oxidizer inlet port (R) pressurized. TEST 
CELL MONITOR PRESSURE gage must indicate 
300 415 psi, 


The results of step i are recorded using camera supplied with Compo- 
nents Test Console G31ld1. Refer to instruction manual for operation. 


i. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" and TEST CELL 
SUPPLY "'B" switch- lights simultaneo asly. 
Measure and record ball valve fuel lead time on 
scope camera, 


TEST CELL SUPPLY "A" SUPPLY light off 
and VENT light on; TEST CELL SUPPLY "B" 
SUPPLY light on and VENT light off. Ball 
valve opens; light 1A off and light JB on. Fuel 
lead time must be 0. 060 +0. 020 second as indi- 
cated in typical timing trace (figure 3-15A), 


1CM + 10 MILLISECONDS val = 


F1-3-2-20 


Figure 3-15A. Gas Generator Ball Valve 
Fuel Lead Timing Trace (Typical) 


j. Using HIGH PRESSURE panel, reduce 
pressure at oxidizer inlet port (R) as follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REC ULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


k. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure at fucl inlet port (K) as 
follows: 


(1) Ciose SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve, 


Oxidizer inlet port (R) depressurized and 


TEST CELL MONITOR PRESSURE gage indi- 
cates zero, 


HIGH PRESSURE panel depressurized. 


None, 


Fuel inlet port (K) depressurized and TEST 
CELL MONITOR PRESSURE gage indicates 
Zero, 


MED PRESS FUEL COMPATIBLE panet de- 
pressurized. 


None. 
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Procedure 


1, On HIGH PRESS FUEL COMPATIBLE 
panel, ensure that the following condition exists: 


{1) SHUTOFF valve closed and VENT valve 
open. 


(2) REG SUPPLY PRESS gage indicates 
1,100 1100 psi. 


3-22, Closing Time Test. 


a. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valv2 until PRES- 
SURE MONITOR "B" gage indicates 900 +20 
psi; then close SHUTOFF valve. 


b. On digital voltmeter panel, press RESET 
switch, On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" and TEST CELL 
SUPPLY "B" switch-lights simultaneously, 
Measure and record ball valve closing time on 
digital voltmeter. 


c. On ELECTRICAL CONTROL panel, press 
TEST SELECT 4 switch-light. 


d. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


3-23. Actuation Test. 


a, On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "B" gage indicates 500 +10 
psi; then close SHUTOFF valve, 


b. Using HYDRAULIC CONTROL. panel, cycle 
ball valve 10times andallow 15 seconds minimum 
time lapse between each actuation as follows: 

(1) Press TEST CELL SUPPLY "A" switch- 
light; then press TEST CELL SUPPLY "B" 
switch-light. 


(2) Press TEST CELL SUPPLY "B"' switch- 
light; then press TEST CELL SUPPLY "A" 
switch-light. 


c, On HYD MED PRESS MONITOR panel, 
open PRESSURE MONITOR "B" shutoff valve 
until gage indicates zero; then close valve, On 
HYDRAULIC CONTROL panel, open HIGH 
PRESS SHUTOFF valve. 


cA. Reduce facility hydraulic supply pres- 
sure to zero. 
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Result 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized, 


PRESSURE MONITOR "B" gage must indicate 
900 +20 psi. ACT OPENING port (L) pressur- 
ized and ball valve remains open. 


TEST CELL SUPPLY "B" SUPPLY light on; 

TEST CELL SUPPLY "A" light on and VENT 
light off. Ball valve closes; lights 1A on and 
1B off. Digital voltmeter indicate MILLISEC 
001400- 002400. 


Light 4 off, 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 


PRESSURE MONITOR "B" gage must indicate 
500 +10 psi, ACT CLOSING port (M) pressur- 
ized, and ball yalve remains closed, 


Ball valve opens. Light 1A off and light 1B 
on, 


Ball valve closes, Light 1B off and light 1A 
aon, 


ACT CLOSING port (M) depressurized and ball 
valve remains closed. 


SUPPLY PRESSURE gage must indicate zero, 


R-3896-3 


Volume II 


Procedure 


d. Using HYDRAULIC CONTROL panel, 
press the following switch-lights; 


(1) TEST CELL SUPPLY "A". 
(2) HYDRAULIC SYSTEM SUFPLY, 
(3) HYDRAULIC SYSTEM BYPASS, 


e. On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 switch-light. 


f, On MED PRESS FUEL COMPATIBLE 
panel, close SHUTOFF valve and open VENT 
valve. 


g. On UTILITY NO, 2 panal, open shutoff 
valves B and C to depressurize accumulator, 
then close valves B and C. 


h, Close MED PRESS FUEL COMPATIBLE 
panel VENT valve. 


i. Remove valve from test setup, 


j. If ball valve testing is terminated, install 
protective closures as outlined in paragraph 3-2, 
aoe cuss equipment as outlined in paragraph 
3-24. HYDRAULIC FLOW-TEST. 


a. Make sure that Components Test Console 


6. is prepared for use as outlined in figure 


b. Connect ball valve to console (figure 
3-16). Do not connect lines to -varment port 


(N) or piezometers (dotted lines). Plug warm- 
ent port and cap open ends of piezometers. 


c. Using HYDRAULIC CONTROL panel, 
perform the following: 


{1) Close HIGH PRESS SHUTOFF and 
MED PRESS SHUTOFF valves. 


(2) Press TEST CELL SUPPLY "A" 
switch-light. 


(3) Press HYDRAULIC SYSTEM SUPPLY 
switch-light, 


(4) Press HYDRAULIC SYSTEM BYPASS 
switch-light, 


Result 


VENT light on and SUPPLY light off, 
CLOSE light on and OPEN light off. 
OPEN light on and C LOSE light off. 
Lights 1 and 1A off, 


None. 


Accumulator depressurized, 


None, 


None, 


None. 


Nune. 


None, 


None. 


SUPPLY light on. 


OPEN light on, 


CLOSE light on, 
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Section III R-3896-3 
Volume II 
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Figure 3-16. Gas Generator Ball Valve Hydraulic Flow-Test Setup 


Procedure Result 
(5) Press FLOW MONITOR SHUTOFF OPEN light on. 


awitch-light. 


d. Using DIGITAL VOLTMETER panel, 
move the following switches: 


(1) STORE/DISPLAY DURING COUNT None. 
switch to STORE. 

(2) RANGE switch to 100 Y. Nona. 

(3) FUNCTION switch to FREQ. None. 


(4) ATTENUATION switch to midposition- None. 
(Readjustment may be necessar Surine test to 
obtain consislent readings. Refer to digital 
voltmeter manual. 


(5) SAMPLE RATE switch to STOP. None. 
(6) SAMPLE PERIOD awitch to 1.0 SEC. None. 
e. ON ELECTRICAL CONTROL panel, Light 7 on. 


press TEST SELECT 7 switch-light. 
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3-25. Piston Orifice Flow-Test. 


a. Slowly apply facility hydrauiic supply pres- 
gure until SUPPLY PRESSURE gage indicates 
1, 800 450 psi. 

aA. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1, 800: 200 
psi. 


b. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "B" gage indicates 1, 500 +30 
psi; then close SHUTOFF valve. 


c, On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 switch-light, 


d, On digital voltmeter panel, press RESET 
switch; then measure and record flowrate at 
ACT OPENING port (L). 


e. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


f, On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve until PRESSURE 
MONITOR "B" gage indicates zero. 


3-26, Actuator Pressure Drop Test. 


a. Ensure that SYSTEM PRESSURIZED light 
is off; then change test setup as follows (figure 
3-16): 


(1) Disconnect line at ACT OPENING port 
(L) and connect it to warment port (N)., Plug 
ACT OPENING port (L). 


(2) Connect lines from piezometers to 
A P HYD MON UPSTRM INLET and A P HYD 
MON DNSTRM INLET. 


b, Usihg digital voltmeter panel, perform 
the following: 


(1) Move STORE/DISPLAY DURING 
COUNT switch to DISPLAY, 


(2) Move SAMPLE RATE awitch to 
VERTICAL, 


Section MI 
Paragraphs 3-25 to 3-26 
Result 


SUPPLY PRESSURE gage must indicate 
1, 800 +50 psi. 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR "B" gage must indicate 
1,500 +30 psi. ACT CLOSING port (M) pres- 
surized and ball valve closes. 


Lights 1 and 1A on, 


Flowrate at ACT OPENING port (l) must ' 3 
0,420.2 gpm. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 


ACT CLOSING port (M) depressurized nd ba'l 
valve remains closed. 


None. 


None. 


None, 


None. 
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Procedure 
(3) Press RESET switch. 


¢, On HYDRAULIC CONTROL panel, close 
HIGH PRESS SHUTOFF valve. 


d, Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 400 +100 
DSi. 


e, On HYDRAULIC CONTROL panel, slowly 
ope. HIGH PRESS SHUTOFF valve to establish 
a flowrate of 5.0 40.1 gpm through warment 
passage as indicated on digital voltmeter; then 
close HIGH PRESS SHUTOFF valve. Record 
flowrate, 


f, Measure and record pressure drop as 
indicated on DIFFERENTIAL PRESSURE page. 


g. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


h. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve until PRESSURE 
MONITOR "B"' gage indicates zers, 


hA. Reduce facility hydraulic supply pres- 
sure to zero, 


i. Using HYDRAULIC CONTROL panel, per- 
form the forlowing: 


(1) Press FLOW MONITOR SHUTOFF 
switch light. 


(2} Press HYDRAULIC SYSTEM BYPASS 
switch- light. 


(3) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(4) Press TEST CELL SUPPLY "A" 
switch- light. 


(5) Close HIGH PRESS SHUTOFF valve. 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 and 7 switch- lights. 
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Result 


None, 


None. 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR "B" gage must indicate 
100 psi minimum. ACT CLOSING port (M) 
pressurized and ball valve remains closed, 


Pressure drop must not exceed 5u psi. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 


ACT CLOSING port (M) depressurized and ball 
valve remains Closed. Digital voltmeter stops 
indicating flow, 


SUPPLY PRESSURE gage must indicate zero. 


CLOSE light on. 
OPEN light on. 
CLOSE light on. 
VENT light on. 


None. 


Lights 1, 1A, and 7? off. 


R-3896-3 
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k. Remove valve from test setup. 


1, If ball valve testing is terminated, install 
protective closures as outlined in paragraph 
3-2, and secure equipment as outlined in 
paragraph 3-35. 
3-27. CRYOGENIC AND AMBJENT LEAK-TEST. 


a. Make sure that Components Test Console 
G3141 is prepared for use as outlined in figure 
3-10. 


b, Prepare Cryogenic Supply Unit G3146 for 
use as outlined ii R-3896-5, but fill tank with 
liquid nitrogen. 


ec, Connect ball valve to components test 
console (figure 3-17). Position pressure gage 
(installed on cryogenic supplv unit) so it can 
be monitored through test cell window, Install 
relief valves used in liquid nitrogen lines with 
sufficient line length so that valve does not 
come in contact with liquid nitrogen. 


Section III 
Paragraph 3-27 


Result 


None. 
None. 


None. 


None. 


None. 


CAUTION 


During all cold-tests, hydraulic flow through the actuator must be 
maintained, to prevent freezing of O-ring. 


d. Using HYDRAULIC CONTROL panel, per- 
form the following: 


(1) Close HIGH PRESS SHUTOFF «nd 
MED PRESS SHUTOFF yalves. 


(2) Press TEST CELL SUPPLY "A" 
switch-light. 


(3) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(4) Press HYDRAULIC SYSTEM BY >ASS 
switch-light. 


dA. Slowly apply facility hydraulic supply 
pressure until SUPPLY PRESSURE gage indi- 
cates 2,200 450 psi. 


¢. Using HIGH PRESS FUEL COMPATIBLE 

panel, apply pressure to HYDRAULIC CONTROL 
panel as follows: 

(1) Close SHUTOFF valve and open VENT 
valve. 

(2} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2,400 +200 
psi, 


None, 


SUPPLY light on. 


OPEN light on. 


CLOSE light on. 


SUPPLY PRESSURE gage must indicate 
2,200 +50 pai. 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 
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Figure 3-17, Gas Generator Hill Valve Cryogenic and Ambient Leak-Test Setup 
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{. Using HYDRAULK CONTROL panel, 
slowly open HIGH PRESS SHUTOFF valve until 
PRESSURE MONITOR "A" gage indicates 
2,000 +40 psi, then close valve, 


g. On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 switch-light. 


Section III 
Paragraph 3-28 


Result 
ACT CLOSING port (M) pressurized ans ball 


valve closes. PRESSURE MONITOR "A" gage 
must indicate 2,000 +40 psi. 


Lights 1 and 1A on, 


WARNING 


Ensure that valves on utility panel are closed. If valves are left 
open, liquid nitrogen can flow through utility panel, 


3-28, Low-Temperature Chiil-Down. 


a, Open hand valves at cryogenic supply unit 
LN, OUTLET and LN, RETURN ports, 


b. Using LNy TANK PRESSURE panel, apply 
pressure to cryogenic supply unit as follows: 


{i1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 150 420 
psi. 


(3) Open and control pressure with SHUT- 
OFF valve untll cryogenic supply unit pressure 
gage indicates pressure (100 psi maximum). 


c. Maintain liquid nitrogen flow at lowest 
pressure (100 psig maximum) until ball valve 
is chilled and Hquid flows through instrumenta- 
tion port (A) for 20 (+5, -0} minutes. 


NOTE 


None, 


None, 


LNg TANK PRESSURE panel pressurized, 


Cryogenic supply unlt pressure cage must 
indicate 106 psi maximum. Liquid nitrogen 
supp, ied to oxidizer iniet port (R) and ball 
valve starts to chill, 


Ball valve chilled. 


Flow liquid nitrogen at lowest possible pressure, to avold exhaust- 


ing supply before completing test, 


d. Using LN2z TANK PRESSURE panel, close 
SRUTOFF valve and adjust PRESSURE REGU- 
LATOR until REG SUPPLY PRESS gage indi- 
cates 150 +20 psi; then open VENT valve. 


e, Close hand valve at cryogenic supply unit 
LNo RETURN port when gage indicates less 
than 30 psi. 


f. On FLOW/A P MONITOR panel, close 
TEST CELL MONITOR PRESSURE gage VENT 
valve and open SHUTOFF valve, 


Pressure to G3146 is shut off and LNg TANK 
PRESSURE panel remains pressurized, Pres- 
sure decreases as liquid nitrogen continues to 
flow, 


Liquid nitrogen flow stops, 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 psi maximum, 
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Procedure 
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Result 


3-29, Oxidizer Shaft Seals Low-Temperature Leak-Test. 


a. On LNg TANK PRESSURE panel, open 
and control pressure with SHUTCE£F valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 30 45 psi. 


b. Open UTILITY NO, 1 valves C and A} 
then measure leakage from oxidizer vent port 
(D) and oxidizer outlet port (C) at outlets 1C 
and 1A, 


c, Using LNg TANK PRESSURE panel, open 
and control pressure with SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 85 +5 psi; then repeat leak-test in step b. 


d. Using LNg TANK PRESSURE panel, open 
and control pressure with SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 100 +5 psi; then repeat leak-test in step b, 


é, Using LNg TANK PRESSURE panel, re- 
duce pressure at oxidizer inlet port (R) as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 

(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


f, Close UTILITY NO, 1 shutoff valves A 
and Cc, 


TEST CELL MONITOR PRESSURE gage must 
indicate 3025 psi. Oxidizer inlet port (R) 
pressurized. 


Maximum allowable leakage from each port {s 
20 scim. 


TEST CELL MONITOR PRESSURE gage must 
indicate 85 +5 psi. Same result as step b, 


TEST CELL MONITOR PRESSURE gage must 
indicate 100 +5 psi. Same result as step b. 


Oxidizer inlet port (R) depressurized, TEST 
CELL MONITOR PRESSURE gage must indi- 
cate zero, 


LNo TANK PRESSURE panel depressurized. 


None. 


WARNING 


Shutoff valves A and C must be closed before proceeding with test. 
If valves are left open, liquid nitrogen can flow through utility 


panel. 


Press HYDRAULIC CONTROL panel 
TEST CELL SUPPLY "A" switch-light; then 
press TEST CELL SUPPLY "B" switch-iight. 


h, Open hand valve at LNg RETURN port 


and open hand valve Letween instrumentation 
port (A) and oxidizer outlet port (C). 
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ACT CLOSING port (M) depressurized, ACT 
OPENING port (L) pressurized, and ball valve 
opens. Light 1A off and light 1B on. 


None, 
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Procedure 


i. Using LNg TANK PRESSURE panel, apply 
pressure to cryogenic supply unit as follows: 


(1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 150 +20 psi. 


(3) Open and control pressure with SHUT- 
OFF valve until cryogenic supply unit pressure 
gage indicates pressure (100 psi maximum). 


j. Maintain liquid nitrogen flow at lowest 
pressure (100 psig maximum) until ball valve 
is chilled and liquid flows through oxidizer 
outlet port (C). 


Result 


None, 
LNg TANK PRESSURE panel pressurized, 
Cryogenic supply unit pressure gage must indi - 


cate 100 psi maximum. Liquid nitrogen supplied 
ay oxidizer inlet port (R) and ball valve starts 


Ball valve chilled, 


NOTE 


Flow Hquid nitrogen at lowest possible pressure, to avoid exhaust- 


ing supply before completing test. 


k, On FLOW/A P MONITOR panel, close 
TEST CELL MONITOR PRESSURE gage SHUT- 
OFF valve and open VENT valve. 


1, Close hand valves at UN»o RETURN port 
and LN9g OUTLET port. 


m. Using LNg TANK PRESSURE panel, 
reduce pressure to cryogenic supply unit as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


n. Using HIGH PRESSURE panel, apply pres- 
sure to oxidizer inlet port (R) as follows: 


(1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2, 200 +200 
psi. 


(3) Open and control pressure with SHUT- 
OFF valve until PRESSURE monitor gage indi- 
cates 1, 800 +40 psi. 


TEST CELL MONITOR PRESSURE gage indi- 
cates zero, 


Liquid nitrogen supply to oxidizer inlet port 
(R) shut off. 


Cryogenic supply unit depressurized, 


LNg TANK PRESSURE panel depressurized, 


None, 


HIGH PRESSURE panel pressurized, 


PRESSURE monitor gage must indicate 1, 800 


+40 psi. Oxidizer inlet port (R) pressurized, 
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Procedure 
o. Open UTILITY NO, 1 valve C: then mea- 
sure leakage from oxidizer vent port (D) at 


outlet 1C, 


p. Using HIGH PRESSURE panel, reduce 
pressure to oxidizev inlet port (R) as follows: 


(1) Close SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Open VENT valve until PRESSURE 
monitor gaye indicates zero. 


q. Open hand valve at LNg RETURN port. 
3-30. Return to Room Temperature, 

a, On UTILITY panel NO. 2, connect a line 
between outlets 2C and 2D, and open valves C 


and D, 


b. Close HIGH P'tESSURE FUEL COMPAT- 
IBLE panel VENT valve, 


e. Using MED PRESS FUEL COMPATIBLE 
panel, flow gaseous nitrogen through fuel side 
of ball valve as follows; 

(1) Close VENT and SHUTOFF valves. 


(2) Adjust PRiSSURE REGULATOR until 
REG SUPPLY PHJ/.SS gage indicates 80 +20 psi. 


(3) Open SHUTOFF valve until fully open. 
d. Using LC'W PRESSURE panel, flow gaseous 
nitrugen throu ,h oxidizer side of ball valve as 
follows: 


(1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPP'.Y PRESS gage indicates 80 420 psi. 


(3) Open SHUTOFF valve until fully open. 
e, Continue steps ¢ and d until ball valve 


returns to ambient temperature, 
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Result 


Maximum allowable leakage is 20 scim. 


None. 


HIGH PRESSURE panel depressurized, 


Oxidizer inlet port (R) depressurized. PRES- 


SURE monitor page must indicate zero. 


None. 


None, 


Nouie. 


None, 


MED PRESS FUEL COMPATIBLE panel pres- 
surized, 


Gaseous nitrogen flows through fuel side of 
ball valve, 


None. 

LOW PRESSURE panel pressurized, 

Gaseous nitrogen flows through oxidizer side 
of ball valve. 


None, 
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Procedure 


{. Using MED PRESS FUEL COMPATIRLE 
panel, reduce tlow ot gaseous:‘nitrogen through 
fuel side of ball valve as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates zero. 


g. Using LOW PRESSURE panel, reduce 
flow of gaseous nitrogen through oxidizer side 
of ball valve as follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRES gage indicates zero. 


h, Close UTILITY NO, 2 valves C and D; 
then remove line from outlets 2C and 2D, 


i, Close the following hand valves: 
(1) LNg OUTLET. 
(2) LNg RETURN. 


(3) Between instrumentation port (A) and 
oxidizer outlet port (C). 


j. Press HYDRAULIC CONTROL panel 
TEST CELL SUPPL ~ "'B" switch- light; then 
press TEST CELL SUPPLY "A" switch-light. 


k. Reduce facility hydraulic supply pressure 
to zero, 


Section III 
Paragraph 3-31 


Result 


Gaseous nitrogen flow stops. 


MED PRESS FUEL COMPATIBLE panel de- 
pressurizing, 


Gaseous nitrogen flow stops, 


LOW PRESSURE panel depressurized. 


None, 


None, 


ACT OPENING port (L) depressurlzed, ACT 
CLOSING port (M) pressurized and ball valve 
closes. Light 1B off and Nght 1A on. 


SUPPLY PRESSURE gage must indicate zero. 


3-31. Oxidizer Seals Ambient Leak-Test for Valves 308888 and 309110. 


a, On FLOW/ P MONITOR panel, close 
TEST CELL MONITOR PRESSURE VENT valve 
and open SHUTOFF valve. 


b. Using LOW PRESSURE panel, apply pres- 


sure to oxidizer inlet port (R) as follows: 
{1) Close VENT and SHUTOFF vaives. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates 150 420 
psi. 


(3) Ope. and control pressure with SHUT- 
OFF valve until TEST CELL MONITOR PRES- 
SURE gage indicates 30 +5 psi. 


None, 


None. 


LOW PRESSURE panel pressurized. 


Oxidizer inlet port (R) pressurized. ‘TEST 
CELL MONITOR PRESSURE gage must indi- 
cate 30 15 psi. 
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c, Open UTILITY NO. 1 valves C and A; 
then measure leakage from oxidizer vent port 
(D) and oxidizer outlet port (C) at outlets 1C 
and 1A. 


ad. Using leak-test compound (MIL,-L-255 37), 
check for leakage at joint between oxidizer 
housing and actuator housing, 


e. On LOW PRESSURE panel, open and con- 
trol pressure with SHUTOFF valve until TEST 
CELL MONITOR PRESSURE page indicates 
100 +5 psi; then repeat leak-test in steps ¢ and 
cl 


f. On LOW PRESSURE panel, close SHUT- 
OFF valve; then adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gaye indicates zero. 


g. On FLOW/A P MONITOR panel, close 
TEST CELL MONITOR PRESSURE gage SHUT- 
OFF valve; then open VENT valve. 


h. Using HIGH PRESSURE panel, apply 
pressure to oxidizer inlet port (R) as follows: 


(1) Close VENT and SHU'TOFF valves, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates 2, 200 +200 
psi. 


(3) Open and control pressure with SHUT- 
OFF valve until PRESSURE monitor gage indi- 
cates 1,000 +20 psi. 


i. Repeat leak-test in step c, 
j. Using leak-test compound (MIL-L- 25567), 


check for leakage at joint between oxidizer 
housing anc actuator housing. 


NOTE 


Result 


Maximum allowable leakage from each port is 
10 scim., 


No leakage (bubble formation) is allowable. 


TEST CELL MONITOR PRESSURE gage must 
indicate 100 25 psi, Same results as in steps 
cand d, 


Pressure to oxidizer inlet port (R) shut off, 


None, 


avone, 


HIGH PRESSURE panel pressurized. 


Oxidizer inlet port (R) pressurized. PRES- 
SURE monitor gage must indicate 1,000 +20 
psi, 

Same result as slep c. 


Fuzz leakage is allowable. 


Fuzz lenkage is the formation of leak-test compound bubbles that 
do not exhibit growth for a period of 5 minutes. 


k, On HIGH PRESSURE panel, open and 
control pressure with SHUTOFF valve until 
PRESSURE monitor gage indicates 1, 275 +25 
psi; then repeat leak-test in step j, 
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PRESSURE MONITOR gage must indicate 
1,275 £25 psi. Same result as in step j. 
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1 On HIGH PRESSURE panel, open and con- 
trol pressure with SHUTOFF valve intil PLES~ 
SURE monitor gage indicates 1,800 +40 psi; 
then repeat leak-test in step c. 


m, Using HIGH PRESSURE panel, reduce 
pressure to oxidizer inlet port (R) as follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve, 


Section HI 
Paragraph 3-31A 


Result 


PRESSURE monitor gage must indicate 1, 8CU 
240 psi. Same result as in step c. 


Oxidizer inlet port (R) depressurized. 
HIGH PRESSURE panel depressurized, 


None, 


3-31A. Oxidizer Seals Ambient Leak-Test for Vatve 306866, 


a. Disconnect line and fitting from GOS 
instrumentation port (A); then install plug (87) 
and seal (88) in port (A). Torque plug to 
240 +10 inch-pounds. Plug open line. 


b. On FLOW/A P MONITOR panel, cluse 
TEST CELL MONITOR PRESSURE VENT valve 
and open SHUTOFF valve. 


c, Using LOW PRESSURE panel, apply pres- 
sure to oxidizer inlet port (R) as follows: 


(1) Close VENT and SHUTOFF valves, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 150 120 psi. 


(3) Open and control pressure with SHUT- 
OFF valve until TEST CELL MONITOR PRES- 
SURE gage indicates 30 +5 psi. 


d. Open JTILITY NO. 1 valves C and A; then 
measure leakage from oxidlzer vent port (D) 
and oxidizer outlet port (C) at outlets 1C and 
1A. 


e. Using leak-test compound (MIL.-L-25567), 
check for leakage at joint between oxidizer hous- 


ing and actuator housing and at plug (87) installed 


'n GOS instrumentation port (A). 


f. On LOW PRESSURE panel, open and con- 
trol pressure with SHUTOFF valve until TEST 
CELL MONITOR PRESSURE gage indicates 
100 +5 psi. 


None. 


None. 


None. 


LOW PRESSURE panel pressurized, 


Oxidizer inlet port (R) pressurized. TEST 
CELL MONITOR PRESSURE gage must indicate 
30 +5 psi. 


Maximum allowable leakage from each port is 
10 scim. 


No leakage (bubble formation) is allowable at 
either location. 


Oxidizer inlet port (R) pressurized, TEST 
CELL MONITOR PRESSURE gage must indicate 
100 +5 psi. 
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g. Repeat steps dane 


h. On LOW PRESSURE panel. close SHUT- 
OFF valve; then adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gaye indicates zero. 


i. On FLOW/A P MONITOR panel, close 
TEST CELL MONITOR PRESSURE gage SHUT- 
OFF valve; then open VENT valve, 


j. Using HIGH PRESSURE panel, apply pres- 
sure to oxidizer inlet port (R} as follows: 


(1) Close VENT and SHUTOFE valves. 


(2) Adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 
2,200 +200 psi. 


(3} Open and control pressure with SHUT- 
OFF valve until PRESSURE inonitor gage indi-« 
cates 1,000 320 psi. 


k. Repeat steps d and e. 


1. On HIGH PRESSURE panel, open and 
control pressure with SHUTOFF valve until 
PRESSURE monitor gage indicates 1,800 +40 
psi. 


m. Repeat steps d and e. 
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Result 


Same results as in steps d and ¢, 


Pressure to ozidizer inlet port (R)} shut off, 


None. 


None. 


HIGH PRESSURE panel pressurized. 


Oxidizer Inlet port (R) pressurized, PRES- 
SURE monitor gage nust indicate 1,000 +20 
psi. 


Same results as in steps dand c. 


PRESSURE monitor gage must indicate 
1,800 +40 psi, 


Same results as in steps d and e. 
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n. Using HIGH PRESSURE panel, reduce 
pressure to oxidizer inlet port (R) as follows: 


(1) Close SHUTOFF yalve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage incicates zero. 


(3) Close VENT valve. 
3-32. Fuel Seals Ambient Leak-Test. 


a. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
follows: 


(1) Close VENT and SHUTOFF valves. 


(2} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 30 15 psi. 


(3) Open SHUTOFF valve. 


b. Open UTILITY NO. 2 valves B and C then 
measure leakage as follows: 


(1) Fuel vent port (G) at outlet 2B. Use 
leak-test compound. 


(2) Fuel outlet port (H) at outlet 2C, 


(3) Joint between fuel housing and actuator 
housing. Use leak-test compound. 


(4) Joint between fuel housing and fuel 
outlet port retainer, Use leak-test compound. 


c. On MED PRESS FUEL COMPATIBLE 
panel PRESSURE REGULATOR, increase 
pressure untill RSG SUPPLY PRESS gage indi- 
cates 100 +5 psi. 


d. Repeat leak-test in step b. 


e. On MED PRESS FUEL COMPATIBLE 
panel, close SHUTOFF valve; then adjust PRES- 
SURE REGULATOR until REG SUPPLY PRESS 
gage indicates zero. 


Section Ul 
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Result 


Oxidizer inlet port (R) depressurized, 


HIGH PRESSURE panel depressurized. 


None, 


None. 


MED PRESS FUEL COMPATIBLE panel pres- 
surized, 


Fuel inlet port (K) pressurized, 


No leakage (bubble formation) is allowable. 


Maximum allowable leakage ic 20 scim, 


No leakage (bubble formation) is allowable. 


No leakage (bubble formation) is allowable. 


Fuel inlet port (K) pressure ipcreased. 


Same result as in step b. 


Pressure to fuel inlet port (K) shut off. 
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f, Wsing HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
follows: 


(1) Close VENT valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates less than 
1, 000 psi, 


(3) Adjust PRESSURE REGULA‘TOR until 
REG SUPPLY PRESS gage indicates t,075 420 
psi. 


(4) Open SHUTOFF valve, 
g, Repeat leak-test in step b, 


h Ensure that a suffielent amount of leak- 
test compound is applied at joint between fuel 
housing and actuator housing and between fuel 
housing and fuel outlet port retainer, 


i, On HIGH PRESS FUEL COMPATIBLE 
panel PRESSURE REGULATOR, increase pres- 
sure until REG SUPPLY PRESS page i:dicates 
2,070 +40 psi. Maintain pressure for a mini- 
mum of 5 minutes, 


j. Measure leakage at UTILITY NO, 2 panel 
as follows: 


(1) Fuel vent port (G) at outlet 2B. Use 
leak-test compound, 


(2) Fuel outlet port (H) at outlet 2C. 


k, Using HIGH PRESSURE FUEL COMPAT- 
IBLE panel, reduce pressure at fuel inlet port 
(IX) as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1,075 +20 
psi, 


(3) Close VENT valve and open SHUTOFF 
valve, 


I, Check joint between fuel housing and actu- 


ator housing and between fuel housing and fuel 
outlet port retainer for bubble formation, 
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Result 


None. 
HIGH PRESS FUEL COMPATIBLE panel pres- 
sure reduced. 


HIGH PRESS FUEL COMPATIBLE panel pres- 
surized, 


Fuel inlet port (K) pressurized. 
Same result as in step b, 


None, 


Fuel inlet port (K) pressure increased, 


No leakage (bubble formation) is allowable. 


Maximum allowable leakage ts 20 scim. 


Fuel inlet port (K) depressurized. 


HIGH PRESSURE FUEL COMPATIBLE panel 
pressure reduced, 


Fuel inlet port (K) pressurized, 


No leakage (bubble formation) is allowable at 
either joint. 


R-3896-3 
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m. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure at fuel 4: let port (K) as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR unt!l 
REG SUPPLY PRESS gage indicates zero, 


n, Close UTILITY NO, 2 shutoff valves, 
3-39. Inboard Seal Ambient Leak-Test, 


a. Disconnect line at PNEU LOW PRESS 
OUTLET; then connect a tee fitting anda line 
from ball valve actuator housing vent port (E) 
to PNEU LOW PRESS OUTLET, Cap open 
lines, Install a hand valve in open end of tee, 


b. Using LOW PRESSURE panel, apply pres- 
sure to actuator housing veut port (E) as fol- 
lows: 

(1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 30 +5 psi, 


(3) Open SHUTOFF vaive. 
c, Open UTILITY NO, 1 valve C and 
UTILITY NO, 2 valve B; then measure leakage 
as follows: 


(1) Oxidizer vent port (D) at outlet IC, 


{2) Fuel vent port (G) at outlet 2B. Use 
leak-test compound, 


(3} Joint between actuator housing and 
position switch cover, Use leak-test compound, 


(4) Joint between position switch and posi- 
tion switch cover, Use leak-test compound, 


(5) Actuator vent port (P), Use leak~test 
compound, 


d, Using LOW PRESSURE panel, reduce 
pressure at actuator housing vent port (E) 
as follows: 


(1) Close SHUTOFF valve, 


Section III 
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Result 


Fuel inlet port (K) depressurized, 
HIGH PRESS FUEL COMPATIBLE panel de- 
pressurized, 


None. 


None, 


None, 


LOW PRESSURE panel pressurized, 


Actuator housing vent port (E) pressurized, 


Maximum allowable leakage Is 10 scim, 


No leakage (bubble formation) is allowable, 
No leakage (bubble formation) fs allowable. 
No leakage (bubble formation) is allowable, 


No leakage (bubble formation) {s allowable. 


None, 
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Procedure 


(2) Open hand vaive at port (EB). 


(3) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


3-34. Actuator Seals Ambient Leak-Test, 


a. Slowly apply facility hydraulic supply 
pressure until SUPPLY PRESSURE gage indi- 
cates 2,200 :50 psi. 


b. Using HIGH PRESS FUEI COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as follows: 


(1) Close SHUTOF # valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicate 2,400 4200 
psi. 


c. Using HYDRAULIC CONTROL panel, 
slowly open HIGH PRESS SHUTOFF valve until 
PRESSURE MONITOR "A" gage indicates 
1, 500 +30 psi; then close valve. 


d. Press HYDRAULIC CONTROL panei 
TEST CELL SUPPLY "A" switch- light; then 
press TEST CELL SUPPLY "'B" switch-light. 


e. Check for fluid leakage at actuator vent 
port (P), 


f. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "A" gage indicates 2,000 +40 
psi; then close valve. Maintain pressure for 
a minimum of 5 minutes. 


g, On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves. 


h. On HYDRAULIC CONTROL panel, slowly 
open MED PRESS SHUTOFF valve until PRES- 
SURE MONITOR "A" gage indicates 1,300 +30 
psi; then close valve. 


i. Check for fluid leakage at actuator vent 
port (P). 


j» Press HYDRAULIC CONTROL panel 
TEST CELL SUPPLY “A” switch-light 


k. Check for fluid leakage at junction of 
actuator housing and actuator housing end cap. 
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Result 


Actuator housing vent port (hi) depressurized, 
LOW PRESSURE panel depressurized. 


SUPPLY PRESSURE gage must indicate 
2,200 450 pst. 


Nane, 


Higit PRESS FUEL COMPATIBLE and HY-~ 
DRAULIC CONTROL panels pressurized, 


ACT CLOSING port (M) pressurized and ball 
valve remains closed. PRESSURE MONITOR 
"A" page must indicate 1, 500 +30 psi. 


ACT CLOSING port (M) depressurized. ACT 
OPENING port (L) pressurized and ball valve 
opens, Light 1A off and light 1B on, 


No fluid leakage is atlowable. 


ACT OPENING port (L) pressure increased 
and bail valve remains open. PRESSURE 
MONITOR "A" gage must indicate 2,000 :40 
psi, 


None. 


ACT OPENING port (L) pressure reduced, 


No fluid leakage is allowable. 


ACT CLCGSING PORT (M) pressurized and 
ACT OPENING port (L) remains pressurized. 


No fluid leakage is allowable. 
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l. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "A" gage indicate, 2, 000 +40 


psi; then cloge valve. Maintain pressure for a 
minimum of 5 minutes, 


m. On HYDRAULIC CONTROL panel, slowly 
open MED PRESS ShUTOFF valve until PRES- 
SURE MONITOR "A" gage indicates 1,300 +30 
psi. 


n. Check for fluld leakage at actuator vent 
port (P). 


o. Press HYDRAULIC CONTROL panel 
TEST CELL SUPPLY "B" switch-light; then 
press TEST CELL SUPPLY "A" switch-light 
after ball valve ig closed. 


. On HIGH PRESS FUEL COMPATIBLE 
anel adlust PRESSURE REGULATOR until 
EG SUPPLY PRESS gage indicates zera. 


a Qn HYDRAULIC CONTROL panel, open 
MED PRESS SHUTOFF valve. 


r. On HYD HIGH PRESS MONITOR panel, 
ope:t: PRESSURE MONITOR “A"' shutoff valve 
wutil gage indicates zero; then cloge valve. 


rA. Reduce facility hydraulic supply pres- 
sure to zera, 


s. Using HYDRAULIC CONTROL panol, 
perform the following: 


(1) Close MED PRESS SHUTOFF valve. 


(2) Press HYDRAULIC SYSTEM BYPASS 
awitch-Hght. 


(3) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


t. On MED PRESS FURL COMPATIBLE 
panel, close SHUTOFF and VENT valves. 


Regult 


ACT OPENING port {L) and ACT CLOSING 
port (M) pressures increased, 


ACT CLOSING port (M) and ACT OPENING 
port (L) pressure reduced. 
No fluid leakage is allowable. 


Ball valve closes and ACT OPENING port (L) 
and ACT CLOSING port (M) depressurized. 
Light 1B off and light 1A on. 


HIGH PRESS FUEL. COMPATIBLE panel de- 
pressurized. 


HYDRAULIC CONTROL panel depressurized. 


PRESSURE MONITOR "A" gage must indicate 
zero, 


SUPPLY PRESSURE gage must indicate zero, 


None. 
OPEN light on. 


CLOSE light on. 


None, 


WARNING 


The following procedure uses cleaning compound, which is 
volatile. Use in a well-ventitated area since the vapors dis- 
place the oxygen in the air, resulting in suffocation. 


tA. Remove all leak-test compound from 
joints and fittings with a clean, dry cloth, or 
y flushing inaccessible areas with cleaning 
compound (MIL-C-81302). 


u. Remove ball valve from test setup; then 
drain and purge control snd recirculating pas- 
sages with Sie nitrogen. Install protective 
clagures. Refer to paragreph 3-2. Secure 
equipment as outlined in paragraph 3-35. 


None. 
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Section III 
Paragraphs 3-35 to 3-44 


3-35, SECURING TEST EQUIPMENT. 


3-36. After ball valve testing Is completed and 
valve is removed from test setup, secure equip- 
ment as follows: 


a. Reduce facility gaseous nitrogen and 
# helium pressure to zero, 


b. On PNEU SOURCE CONTROL panel, 
close gaseous nitrogen SHUTOFF valve. 


c, On SYSTIOM SUPPLY panel, close gase- 
ous nitrogen SHUTCFF valve and helium SHUT- 
OFF valve; then open VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e. Close all shutoff valves, regulators, 
and utility valves, 


f. Make sure all pressure gages indicate 
zero; then close all vent valves. 


g Cap utility panel, test cell panel outlets, 
and connectors. 


h. Turn oscillograph power and digital volt- 
meter power off. 


i. Move TEMPERATURE indicator switch 
to OFF, 


j. On HYDRAULIC CONTROL panel, press 
switch- lights sc that HYDRAULIC SYSTEM 
BYPASS light indicates OPEN and remaining 
lights indicate CLOSE or VENT. 


k. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all lights 
are olf; then press POWER ON switch-light. 

l. Turn DC POWER SUPPLY off. 


m. On POWER DISTRIBUTIGN panel, pull 
out circuit breakers. 


n. On Cryogenic Supply Unit G3146, make 
sure LNy SUPPLY and TANK LP SHUTOFF 
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valves are closed and that LN, VENT valve is 


open. 2 


3-37. GAS GENERATOR BALL VALVE SWITCH 
NA5-27392 AND NA5-27443.. SS 


3-38. The following procedures contain clean- 
ing, inspecting and repairing, and testing in- 
formation required to maintain the gas generator 
ball valve switch. The switch is hermetically 
sealed and no disassembly or assembly is 
possible, 


3-39, CLEANING. 


3-40, Hand-clean switch exterior surfaces for 
pneumatic service, and clean electrical con- 
nector using electrical connector cleaning pro- 
cedure in R-3896-3, Volume I. 


3-41, INSPECTING AND REPAIRING, 


3-42. Inspect the switch for general condition, 
cleanness, damage to threads, corrosion, 
distortion, nicks, burs, scratches, and bent 
electrical connector pins. Refer to R-3896-3, 
Volume I, for general repair procedures. 


3-43. TESTING, 


3-44, This test procedure outlines require- 
ments for testing the gas generator ball valve 
switch. 


R-3896-3 
Volume I 


Section I 
Paragraph 3-45 


3-45, RESISTANCE AND INSULATION RESISTANCE TEST, 


Procedure 


a. Conneci a multimeter between pins B 
and C of electrical connector; then slowly 
extend shaft until multimeter indicates less 
than one ohm, 


b, Using a multimeter and a decade realst- 
ance box, measure resistance between pins B 
and © as follows: 


(1) Adjust decade resistance box for 0,5 
ohm, and zero multimeter, 


(2) Connect multimeter leads to decade 
resistance box terminals. 


(3) Measure decade box resistance and 
note exact multimeter indication for 0.5 ohm, 


(4) Measure resistance between pins B 
and C, 


c, Using a multimeter and a decade resist- 
ance box, measure resistance between pin D 
and housing as follows: 


(1) Adjust decade resistance box for 0.5 
ohm, and zero multimeter, 


(2) Connect multimeter leads to decade 
resistance box terminals. 


(3) Measure decade box resistance and 
note exact multimeter indication for 0.5 ohm, 


(4) Measure resistance between pin D 
and housing, 


d, Using megohmmeter, apply 500 150 vde 
between pins B and D of electrical connector 
and measure insulation resistance, 


e. Using megohmmeter, apply 500 +50 vdc 
between pins A and B of electrical connector 
and measure insulation resistance. 


f, Connect a multimeter between ping A 
and B of electrical connector; then slowly 
retract shaft until multimeter indicates less 
than one ohm. 


Result 


Multimeter must indicate 118s than one ohm, 


None, 


None, 


None. 


Resistance must not exceed 0,5 ohm, 


None. 


None, 


None, 


Resistance must not excced 0.5 ohm, 


Resistance must be 100 megohms minimum, 


Resistance must be 100 megohms minimum. 


Multimeter must indicate less than one ohm. 
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Procedure Re jult 
g. Using a multimeter and a decade resist- 
ance box, measure resistance between pins A 


and B as follows: 


(1) Adjust decade resistance box for 0.5 None, 
ohm, and zero multimeter, 


(3) Connect multimeter leads to decade None, 
resistance box terminals, 


(3) Measure decade box resistance and None, 
note exact inultimeter indication for 0.5 ohm, 
(4) Measure resistance between pins A Resistance must not exceed 0.5 ohm, 
and B, 
h, Using megohmmeter, apply 500 +50 vde Resistance must be 100 megohms minimum, 


between pins B and D of electrical connector 
and measure insulation resistance. 


1, Using megohmmeter, apply 500 +50 vde Resistance must be 100 megohme ..inimum. 
between pins B and C of electrical connector 
and measure insulation resistance. 


j. Remove switch from test setup. Package None, 
and protect indicator as outlined in R-3896-3, 
Volume I, 


3-46, CONTINUITY VERIFICATION TEST, This test is a preinstallation requirement only, 


a. Fully extend shaft; then using a multi- Multimeter must indicate infinity between 
meter, continuity test open and closed switches, pins A and B and continuity between pins B 
Record multimeter indication, and C, 

b, Fully retract shaft; then using a multi- Multimeter must indicate continuity between 
meter, continuity test open and closed switches. pins A ana B and infinity between pins B and 
Record multimeter indication. Cc. 
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SECTION IV 


GAS GENERATOR OXIDIZER PURGE CHECK VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 


saetastenlemmencienansenan tasnaem aan endhen dated osama amend 


a a A a NR EN Ne Ng eye 


4-2, The following procedures comain the 
disassembling, cleaning, Inspecting and re- 
pairing, assembling, and testing information 
required to maintain the gas generator oxidizer 
purge check valve. See figure 4-1 for test 
equipment and special tools, Refer to R-3°96-4 
for protective closures, 


ee 


Bart No. Nomenchiture Use 


T-5084!1868 Pressure 
Test fixture 


T-3037805 Lapping Tool 
T-5043524 Assembly 


Pressure- chocks 
valve after repair, 


Japs gate smat. 


Remuves, replaces, 


Tool and torques valve 
seal, 
G3104 Pneumatic Measures purge 
Flow Tester check valve down- 
siream onetunatic 
leakage. 
(33141 Coraponents Provides pneumatic 
Test Console pressure for testing 
purge check vaive. 
3143 Conipe-nents Provides hardware 
Adapter Set for purge check 
valve test setups, 
9013531 Liquid Provides container 
Nitrogen for liquid nurog..1 
Container ducing check valve 


cold-t sring. 


Figure 4-3, Tost Equipmen! and | Special Tea)s 
for Gas Gonerator OxJdizer Purge Check Valve 


4-3, DISASSEMBLING, 


4-4, Disassemble the gas generator oxidizer 
purge check vive to accomplish necessary 
repairs and/or replacement, See figure 4-3 
for parts and index numbers, 


Figure 4-2 deleted, 


AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


—— yee are ————h 


a. Using assembly tool T-5041524, remove 
gate seat (1) and seal (2) from body (7). Gate 
seat (1) is staked tn 2 places: staking pops out 
when gete seat 1) is unscrewed, 


b. Remove pin (3), springs (4, 5}, and gate 
(8) from gate seat (1), 


4-5, CLEANING. 


4-6. Clean all parts of the gas gencrator oxi- 
dizer purge check valve for liquid oxygen service 
as outlined in R-3896-3, Volume I. 


4-7, INSPECTING AND REPAIRING, 


4-8. Inspecting the gas generator oxidizer 
purge check valve determines tf the individual 
parts have been damaged by mishandling or 
wear, Inspect parts, that contact liquid vaygen 
when installed, for evidence of dye. Parts with 
dyed surfaces must have dye steipped from part 
as outlined in R-3896-3, Volume I, See figure 
4-4 and inspect individual parts for geveral 
condition, cleanness, dtmage to threads, corro- 
sicn, distortion, nicks, burs, and scratches. 


4-9. ASSEMBLING, 


4-10. Assembly of the gas generator oxidizer 
purge check valve must be performed with care 
to prevent damage to Searifig and sealing sur- 
faces. All parts must meet cleaning require+ 
ments outlined in paragraph 4-5, See figure 
4-3 for parts and index numbers. 


a. Install gate (6), springs (4, 5}, and pin 
(3) on gate seat (2), 


b. Install gate seat (1) and sea! {7} in body 


(7). 
NOTE 


Seal (2) muat be centered on gate 
seat (1), 
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Section IV 


Part Name and 
Index No, 


Gate Seat (1) 


Seal (2) 


Pin (3) 


Springs (4, 5) 


Gate (6) 


1 Gate Seat 3 Pin 
2 Seal 4 Spring 


Figure 4-3. Gas Generator Oxidizer Purge Check Valva--Exploded View 


area 


sealing function. 


Hole diameter for wear. 


Damaged threads. 


Sealing surface muat be free of nicks, scratches, 
and imperfections that could impair its sealing 


capability. 
Damage. 


Deterioration, damage, or wear. 


Inspecting 


Sealing surface must be free of nicks, svratchea, 
wear, and imperfections that could impair its 


Corrosion, cracks, or wear. 


§ Spring 7 Body 
6 Gate 


Oe Nl Ty 


Repairing 


Repair of gate seat consists of 
lapping seat with lapping tool 

T-5037805 to obtain restits of 
paragraphs 4-11 through 4-19. 


Replace if diameter exceeds 
0). 141 40.001 inch. 


Refer to R-3896-3, Volume I 
for thread repalr. 


Replace. 


Replace. 
Replace. 
Replace. 


y Figure 4-4. Inspecting and Repairing Gas Generator Oxidizer Purge Check Valve (Sheet i of 2) 
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Volume II Paragraphs 4-11 to 4-12 
Part Name and 
Index No, Inspecting Repairing 
Gate (6) Sealing surface must be free of nicks, scratches, Lappingof gateis permissible to 
(Cont) wear, and imperfections that could impair its obtain results of paragraphs 
sealing capability. 4-11 through 4-19. 
Body (7) Sealing surface must be free of nicks, scratches, Repair of sealing surface cunsists 


and imperfections that could impair ity sealing 
capability. 


of lapping surface to obtainresult 3 
of paragraphs 4-11 through 4-19. 


Damaged threads. 


Refer to R-3896-3, Volume I, 
for thread repair. 


Wigure 4-4, Inspecting and Repairing Gas Generator Oxidizer Purge Check Valve (Sheet 2 of 2) 


c. Using assembly tool T-5041524, torque 
gate seat (1) to 100-125 in-lb, 


WARNING 


The following procedure uses liquid 
nitrogen, which must not be allowed 
to come in cuntact with any part of 
the body. Human tissue will freeze 
upon contact, causing serious injury. 
Rye protection and protective clothing 
must be worn by personnel handling 
liquid nitrogen, Liquid nitrogen 
must be used in a well-ventisated 
areca since the vapors displace the 
oxygen in the air, resulting in 
suffocation, 


d, Chil) down check valve by immersing 
valve in liquid nitrogen (MIL-P-27401), When 
boiling stops, remove valve from liquid nitrogen 
and retorque gate seat (1) immediately to 100- 
125 in-lb. 


e, When check valve has returned to room 
teraperature, stake body (7) tab into gate seat 
{1) holes, 2 places 180 degrees apart. 

4-11, TESTING, 

4-12, This procedure outlines requirements 
for complete testing of gas genorator oxidizer 
purge check valve, using Components Test 
Console G3141 and Components Adapter Set 
G3143, Pneumatic Flow Tester G3104 and 
leak-test compound (MJL-L-25567) are used 
for pneumatic leak-testing. Any deviations, 
including the use of other equipment, must he 


equivalent to the test requirements, safety 
standards, and equipment specified in this 
procedure, Prior to siarting the test, install 
pressure test fixture on purge check valve as 
shown in figure 4-5. Index letters are assigned 
to the valve ports for ease of identification in 
illustrations. Set up Components Test Console 
G3141 electrical patch-panei (figure 4-6) and 
prepare console for use (figure 4-7), See figure 
4-8 for a cutaway view and test port identifica- 
tion, Refer to paragraphs 4-14 through 4-19 for J 
purge check valve test procedures and see 
figures 4-9 through 4-11 for test setups. 


CAUTION 


During test procedures, the gas 
generator oxidizer purge check 
valve and the test equipment must 
be maintained in a liguid-oxygen- 
clean condition, 


hh A NE Fe tre PN 


Index Valve Port 
Letter Port Test Plate Connection 
A Inlet_T-5034186-116 ANo15-6c™ 


B Outlet 'T-5034186-103) anais-6c®) 


(a) Maintain item in liquid-oxygen-clean 
condition. 


Figure 4-5. Preparing Gas Generator Oxidizer 
Purge Check Valve for Testing 
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DIGITAL SELECT 
VOLTMETER 7 FLOWMETER 


HYDRAULIC 
FLOW 
PNEUMATIC 
FLOW 
FLOWMETER FREQUENCY MONITOR PATCHING 
9026101-8 214 
Patch- From To Patch- From To 
Cord(@) J6- J6- Cord{a) J6- J6- 
K3. 7C¢ 17N K3.. J 8J 
K3. 7E 8E K3. ac 17K 
K3. TF 19L K3. 8G 17L 
K3. 7G 17P K4. 09 17M 17R 
K3. 7K 19K 19D 
(a) Use any cord length required on ull patch-cords numbered K3. 
Figure 4-6. Components Test Console Patch-Panel Requirements 
Panel Control ; Position Indication/Remarks 
NOTE 
The press-to-operate switch-lights located on Components Test 
Console G3141_ operate on and off by alternately pressing the face 
of the switch. Make sure switch-lights are pressed only as nec- 
essary to obtain specified indication, 
PRE-POWER TURN ON 
POWER DISTRIBUTION CBi (30 AMP) : Pulled out Console main power off. 
CB2 (10 AMP) Pulled out Fiectrical utility outlets 


power off. 


PRESSURE/TEMPER- CHANNEL SELECT OFF 
ATURE MONITOR 


Figure 4-7. Preparing Components Test Console for Use (Sheet 1 of 4) 
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R-3896-3 


Volume II 
Panel Control Position Indication/Remarks 
PRE-POWER TURN ON 
Cont 
DC POWER SUPPLY AC INPUT Down (off) 
VOLTAGE VERNIER Midposition 


ELECTRICAL CONTROL 


OSCILLOSCOPE 
DIGITAL VOLTMETER 


TEST CELL ELECT. 
OUTLETS 


TEST CELL ELECT. 
OUTLETS 


VOLTAGE ADJUST 


Fully counter - 


clockwise 
CURRENT LIMIT 0 
AC INPUT INDICATOR OFF 
MILLIAMPERES OFF 
RANGE SELECT 
VOLTS RANGE OFF 
SELECT 
VOLTAGE ADJUST Fully DECREASE 
INTENSITY POWER OFF 
115 V/230 V 115V At rear of unit, 
100 KC STD INT/ INT At rear of unit. 
EXT 
POWER Down (ott) 
Connector J701 Capped 
Connector J702 Capped 
Connector J703 Resistor Temperature indicator 
plug 3088-9 load. 
Connector J704 Capped 
Connector J705 Capned 
CAUTION 


Check that facility pneumatic ad hydraulic supplies to console are 


off. 
POWER TURN ON 


POWER DISTRIBUTION 


DC POWER SUPPLY 


CB1 (30 AMP) 
CB2 (10 AMP) 


AC INPUT 
CURRENT LIMIT 


Pushed in Console main power on. 

Pushed in Electrical utility outlets 
power on. 

Up None. 

3 


Figure 4-7. Preparing Components Test Console for Use (Sheet 2 of 4) 
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Panel 


POWER TURN ON 
ont 


R-3896-3 
Voluine II 


Control 


ELECTRICAL CONTROL POWER 


HYDRAULIC CONTROL 


FLOW-MONITOR-TEST 
DIGITAL VOLTMETER 


(a) If indication 1s not as specified, press applicable switch-light, 


es 


VOLTS-RANGE 
SELECT 


TEST SELECT 1 
TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 5 
TEST SELECT 6 
TEST SELECT 7 


TEST SELECT 8 


HYDRAULIC SYSTEM 
BYPASS 


HYDRAULIC 3JYSTEM 
SUPPLY 


TEST CELL 
SUPPLY "A" 


TEST CELL 
SUPPLY "5B" 


FLOW MONITOR 
SHUTOFF 


LOW FLOW BYPASS 


115 V/250 V 


100 KC STD INT/ 
EXT 


STORE/DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 


Position 


D (0-30) 


115V 


‘INT 


DISPLAY 


100 V 
FREQ 


Section IV 


Indication/Remarks 


POWER light ON. AC 
INPUT light on. (a) 


None. 


Light 1 off.{4) 
Light 2 off.) 
Light 3 off.) 
Light 4 off.) 
Light 5 off.) 
Light 6 off.(2) 


Light 7 off. Hydraulic 
flow monitor control.(a 


Light 8 off. Pneumatic 
flow monitor control.(a 


open.(a) 
CLOSE. (2) 
VENT.) 
VENT. (2) 
CLOSE. () 


cLose.!) 


At rear of unit. 
At rear of unit. 


At rear of unit. 


Figure 4-7, Preparing Components Test Console for Use (Sheet 3 of 4) 
Change No, 20 - 19 May 1971 
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Volume II 
Panel Control Position Indication/Remarks 
FLOW-MONITOR-TEST 
DIGITAL VOLTMETER 
(Cont) 

ATTENUATION Midposition Readjustment may be nec- 
essary during test to obtain 
consistent readings. Refer 
to digital voltmeter manual. 

SAMPLE PERIOD 1 SEC 

100 PER 

SAMPLING RATE 3/4 turn clock- 

wise 

POWER ON 

NOTE 


On ELECTRICAL CONTROL panel, TEST SELECT 7 switch-light 
is for hydraulic flow and TEST SELECT 8 is for pneumatic flow. 
Both switch-lights must not be on at the same time. 


@ Digital voltmeter must warm up at least 30 minutes. 


PNEUMATIC PREPARATION 
a. Make sure console is in the following cundition: 


(1) Vent valves closed. 
(2) Shutoff valves closed. 
(3) Utility valves closed, 
(4) Regulators closed. 
(5) Utility and test cell outlets capped. 
b. Supply facility gaseous nitrogen to console. PNEU SOURCE CONTROL panel SOURCE PRESS 
gage indicates supply pressuie. 
¢c. On SYSTEM SUPPLY panel, cpen TO FUEL COMPATIBLE SYS shiioff valve. 


d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. SYSTEM 
SUPPLY panel SYS SUPFLY PRESS gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights (located on console and in test cell) 
come on to indicate pressure downstream of console pressurizing 
panels and into test cell. Safety precautions outlined in R-3896-3, 
Volume I must be followed when working with pressurized systems, 


i a 
Figure 4-7, Preparing Components Test Console for Use (Sheet 4 of 4) 
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Figure 4-8, Gas Generator Oxidizer 
Purge Check Valve--Cutaway View 


Paragraph 4-13, figure 4-9 deleted, 


4-14. AMBIENT TEMPERATURE REVERSE- 


LEAK-TESTS, 
Procedure 


a. Make sure Components 
Test Console G3141 and 
purge check valve are pre- 
pared for use as outlined in 
paragraph 4-12; then connect 
purge check valve to con- 
soie. (See figure 4-10, 
reverse-leak-test setup. ) 


b. On FLOW/A P MONI- 
TOR panel, open TEST 
CELL INLET SHUTOFF 
valve. 


c. On HIGH PRESSURE 
panel, apply pressure to 
purge check valve as 
foliows: 


(1) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 50 +1 psi. 


Result 


None. 


None. 


HiGE PRESSURE 
panel] pressur~ 
ized, 


HIGH PRESSURE 
panel pressurized, 


Procedure 


(2) Open SHUTOFF 
valve. 


d. Measure at valve inlet 
port (A) for leakage with Pneu- 
matic Flow Tester G3104, 


e. Repeat steps c andd 
at 100 +2 and 500 +5 psig. 


f, On FLOW/A P MONI- 
TOR panel, close TEST 
CELL INLET SHUTOFF 
valve. 


g. On HIGH PRESSURE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 1,000 +20 pst. 


h. Measure at valve inlet 
port (A) for leakage with 
Pneumatic Flow Tester 
G3104. 


1. Repeat steps ¢ and h 
at 1,200 124 psig. 


j. On HIGH PRESSURE 
panel, close SHUTOFF 
valve and open VENT valve. 
Close VENT valve after 
pressure decay. Adjust 
PRESSURE REGULATOR 
until REG sUPPLY PRESS 
gage indicates zero. 


k. Remove purge check 
valye from test setup. 
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Paragraphs 4-13 to 4-14 


Result 


Vaive outlet port 
(B) pressurized. 
On FLOW/A P 
MONITOR panel, 
TEST CELL 
MONITOR gage 
indicates 50 +1 
psi. 

Maximum allow- 
able leakage is 
25 scim, 


Same results as 
steps c and d. 


None. 


Valve outlet port 
(B) pressurized. 
On PRESS/TEMP 
MON panel 
PRESSURE moni- 
tor gage must 
indicate 1, C00 
+20 psi. 


Maximum allow- 
able leakage is 
25 scim. 


same results as 
steps g and h. 


Valve outlet port 
(B) depregsurized. 
On PRESS/TEMP 
MON panel PRE 
PRESSURE mon- 
{tor gage must 
indicate zere. 


None. 


4-9/4-10 


R-3896-3 


Procedure Result 
1. If purge check valve None. 
testing is terminated, se- 
cure equipment as outlined 
in paragraph 4-20, 
m, Install protective None. 


closures, Refer to 

paragraph 4-2, 

4-15. AMBIENT TEMPERATURE FLOW-TEST. 
a. Prepare digit.l volt~ 

meter (DVM) for flow- 


monitor-tests as shown in 
figure 4-7. 


None. 


b. Make sure Components None. 
Test Console G3141 and purge 
check valve are prepared for 
use as outlined in paragraph 
4-12; then connect purge check 
valve to console. (See figure 
4-10, flow-test and reseat 
test setup.) Fully open hand 
valve in test cell. 


c. On FLOW/A P MONI- 
TOR panel, open FLOW 
MONITOR TEST CELL 
OUTLET SHUTOFF valve 
and TEST CELL INLET 
SHUTOFF valve. 


d. On PRESSURE/ 
TEMPERATURE MONITOR 
panel, turn CHANNEL 
SELECT switch to position 2. 


é. On HIGH PRESSURE panel, apply pressure 
to purge check valve as follows: 


{1) Open SHUTOFF 
valve. 


(2) Adjust PRESSURE 
REGULATOR until TEST 
CELL MONITOR PRES- 
SURE gage indicates 35 
+1 psi. Partially close 
hand valve in test cell, if 
necessary, to obtain inlet 
pressure, 

f, On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 8 switch- 
light. 


ge On DIGITAL VOLT- 


None. 


TEMPERATURE 
indicator on. 


None. 


Valve inlet port 
(A) pressurized 
to 35 +1 psig. 


Light 8 on. 


DVM must indt- 


Section IV 
Paragraphs 4-15 to 4-16 
Procedure Result 


h. On PRESSURE/TEMPERATURE MONI- 
TOR panel, observe and record temperature. 


i. On ELECTRICAL Light 8 off. 
CONTROL panel, press 
TEST SELECT 8 switch-light. 

j. On PRESSURE/ TEMPERATURE 


TEMPERATURE MONITOR 
panel, turn CHANNEL 


indicator off. 


’ SELECT to OFF. 


k. On HIGH PRESSURE 
panel, close SHUTOFF 
valve and adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates zero. 


1. On FLOW/A P MONI- 
TOR panel, close FLOW 
MONITOR TEST CELL OUT- 
LET SHUTOFF valve. 


m. If purge check valve 
testing is terminated, re- 
move valve from test setup 
and secure equipment as out- 
lined in paragraph 4-20. 


n. Install protective 
closures, Refer to 
paragraph 4-2, 


4-16. AMBIENT TEMPERATURE RESEAT- 
LEAKAGE TEST. 


a. Make sure Components 
Test Console G3141 and purge 
check valve are prepared for 
use as outlined in paragraph 
4-12; then connect check valve 
to console. (See figure 4-10, 
flow test and reseat-test 
setup. ) 


b. On FLOW/A P MONI- 
TOR panel, close UP- 
STREAM INLET SHUTOFF 
valve and uncap 154 P PNEU 
DOWNSTREAM INLET 
fitting. Open test cell inlet 
SHUTOFF valve. 


c. On HIGH PRESSURE panel, apply pressure 
to check valve as follows: 


(1) Adjust PRESSURE 
REGULATOR until REG 


HIGH PRESSURE 
panel and valve 
inlet port (A) 
depressurized. 


None. 


None. 


None. 


None. 


None. 


HIGH PRESSURE 
panel pressur- 


METER panel, press 
RESET switch. Measure 
and record flowrate. 


cate an equivalent 
of 27 scfm mini- 
mum, 


SUPPLY PRESS gage indi- 
cates 35 11 pat. 
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ized, 
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Volume 0 


TEST CELL 


0-1000 PEG 
PNEU MOit INLET 


OPEN A one 86 


PRES. OUTLET 


REVERAE-LEAK-TESTS 


Sone Ae Roe eh 
PNEU HOR 
PREES. OUTLET 


sae hte ties “ sean tne Secale PREM BENE, ne al a. Aner RS De 


FLOW TZ8T AND RESEAT-7F 


LEGEND 
BREED OXIDIZER-CLEAN 6YSTEM VALVE PORTS PNEU MOW INLET 
[2] rexumaric netiny VALVE 19-9021997-15 AINLET 
(a) HAND vALvE 10-9022000-2 B OUTLET 


#1-3-2-5 


Figure 4-10. Gas Generator Oxidizer Purge Check Valve Ambient Temperature Test Setups 
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Procedure 


(2) Open SHUTOFF 
valve. 


(3) Slowly adjust 
PRESSURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
12 psi. 


d. On FLOW/A P 
MONITOR panel, open 
UPSTREAM INLET 
SHUTOFF valve. 


e. On HIGH PRESSURE 
panel, slowly reduce pres- 
sure to valve inlet port (A) 
until PRESSURE DIF FER- 
ENTIAL gage indicates 
0.75 (+0, -0.2) psi. 


eA. Measure for leakage 
from outlet port (B) with 
Pneumatic Flow Tester 
G3104. 


f. On HIGH PRESSURE 
panel, close SHUTOFF 
valve. Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage 
indicates zero. 


g- On FLOW/A P 
MONITOR panel, close 
TEST CELL INLET 
SHUTOFF and UPSTREAM 
INLET SHUTOFF valves. 


h. Remove valve from 
test setup. 


1. If purge check valve 
testing is terminated, se- 
cure equipment as outlined 
in paragraph 4-20. 


j. Install protective 
closures. Refer to 
paragraph 4-2, 
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Result 


Valve inlet port 
(A) pressurized. 
TEST CELL 
MONITOR PRES- 
SURE gage must 
indicate 35 +1 psi. 


Inlet port (A) 
pressure reduced 
to 12 psi. 


PRESSURE DIF- 
FERENTIAL gage 
on FLOW/A P 
MONITOR panel 
indicates 12 psi. 


PRESSURE DIF- 
FERENTIAL gage 
must indicate 
0.75 (+0, ~0,2) 
psi. 


Maximum allow- 
able leakage is 
§0 scim. 


HIGH PRESSURE 
panel and valve 
inlet port (A) 
depressurized. 


None. 


None. 


None. 


None. 


Section IV 
Paragraph 4-17 


Procedure Result 


4-17, LOW-TEMPERATURE REVERSE-LEAK- 
TESTS. 


a. Make sure Components 
Test Console G3141 and 
purge check valve are pre- 
pared for use as outlined in 
paragraph 4-12; then connect 
check valve to console. (See 
figure 4-11, reverse-leak- 
test setup. ) 


None. 


NOTE 


Gaseous helium (Bureau of Mines, 
Grade A) is the test medium for low- 
temperature reverse-leak-~-tests. 


b. On PNEU SOURCE 
CONTROL panel, close 
NITROGEN SOURCE 
SHUTOFF valve. 


ec. On SYSTEM SUPPLY 
panel, close TO FUEL 
COMPATIBLE SYS shutoff 
valve. Open SYS VENT 
valve. After pressure 
decay, close SYS VENT 
valve. 


d. On PNEU SOURCE 
CONTROL panel, open 


Gaseous nitrogen 
pressure source 
shut off. 


HIGH PRESSURE 
and LOW PRE5- 
SURE panels 
gaseous nitrogen 
supply vented. 


Helium supplied 
to HIGH PRES- 


HELIUM SOURCE SHUT- SURE and LOW 
OFF valve. PRESSURE 
panels. 
e. On FLOW/A P MONI- None. 


TOR panel, open TEST CELL 
INLET SHUTOFF valve. 


{. On HIGH PRESSURE panel, apply pressure 
to purge check valve as follows: 


(1) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 50 +1 psi. 


(2) Open SHUTOFF 
valve, 


HIGH PRESSURE 
panel pressur- 
ized. 


Valve outlet port 
(B) pressurized 
and TEST CELL 
MONITOR PRES- 
SURE gage must 
indicate 50 +1 psi. 
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Procedure 


WARNING 
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Result 


The following procedure uses liquid 
nitrogen, which must not be allowed 
to come in contact with any part of 


the body. 


Human tissue will freeze 


upon contact, causing serious injury. 
Eye protection and protective clothing 
must be worn by personnel handling 
liquid nitrogen, Liquid nitrogen must 
be used in a well-ventilated area 
since the vapors displace the oxygen 
in the alr, resulting in suffocation. 


g. Fill container with 
liquid nitrogen. Cold-soak 
valve until boiling stops, 


h, Measure for leakage 
at valve inlet port (A) with 
Pneumatic Flow Tester 
G3104. 


t. Repeat steps f andh 
at 100 +2 and 500 +5 psig. 


j. On FLOW/A P MONI- 
TOR panel, close TEST 
CELL INLET SHUTOFF 
valve. 


k. On HIGH PRESSURE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 1,000 +20 psi. 


1. Measure for leakage 
at valve inlet port (A) with 
Pneumatic Flow Tester 
G3104. 


m. Repeat steps k and] 
at 1,200 +24 psig. 


n. On HIGH PRESSURE 
panel, close SHUTOFF 


valve and open VENT valve. 


Close VENT valve after 
pressure decay. Adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates zero. 


o. Remove purge check 
valve from test setup. 


p. If purge check valve 
testing is terininated, se- 
cure equipment as outlined 
in paragraph 4-20. 


4-14 


Valve tempera- 
ture reduced. 


Maximum atlow- 
able leakage is 
60 scim. 


Same results as 
steps f and h. 


None. 


On PRESS/TEMP 
MON panel, PRES- 
SURE MONITOR 
gage must indi- 
cate 1,000 +20 pst. 


Maximum allow- 
able leakage is 
60 scim. 


Same results as 
steps k and 1. 


Valve outlet port 
(B) and HIGH 
PRESSURE panel 
depressurized, 


None. 


None. 
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Procedure Result 
q. Install protective None. 


closures. Refer to 
paragraph 4-2. 


4-18. LOW-TEMPERATURE FLOW-TEST. 


a. Prepare digital volt- None. 
meter (DVM) for flow- 
monitor-tests as shown in 
figure 4-7, 

b. Make sure Components None. 


Test Console G3141 and 
purge check valve are pre- 
pared for use as outlined in 
paragraph 4-12; then connect 
purge cneck valve to console. 
(See figure 4-11, flow-test 
and reseat test setup.) Fully 
open hand valve in test cell. 


NOTE 


Gaseous helium (Bureau of Mines, 
Grade A) is the test medium for low- 
temperature tests. Gaseous nitrogen 
is an alternate test medium for low- 
temperature flow-test. 


c. On FLOW/A P MONI- 
TOR panel, open FLOW 
MONITOR TEST CELL OQUT- 
LET SHUTOFF valve and 
TEST CELL INLET SHUT- 
OFF valve. 


d. On PRESSURE/ 
TEMPERATURE MONiTOR 
panel, turn CHANNEL 
SELECT switch to position 2. 


e. On HIGH PRESSURE panel, apply pressure 
to check valve as follows: 


(1) Open SHUTOFF valve. 


(2) Adjust PRESSURE 
REGULATOR until TEST 
CELL MONITOR PRESSURE 
gage indicates 35 +1 psi. 
Partially close hand valve in 
test cell, if necessary, to 
obtain inlet pressure. 


f. On ELECTRICAL CON- 


TROL panel, press test SE- 
LECT 8 SWITCH-LIGHT. 


None. 


TEMPERATURE 
indicator on. 


Valve inlet port 
(A) pressurized 
to 35 +1 psig. 


Light 8 on. 


R- 3896-3 Section IV 
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TEST CELL 


PNEV HicH © 
PRESS, MON 
INLET 


PNEU HIGH 
PRES. OUTLET 


REVERSE-LEAK-TESTS 


FLOW-TRST AND 
RESEAT- TEST. 


LEGEND 

GER OC OXIDIZER-CLEAN SYSTEM VALYE PORTS 
(i) tum srrncoen cowranar A INLET 
Gy PNEUMATIC RELIXF VALVE 19-0021937-15 A OUTLET 
(2) BAND VALVE 10-9022000-2 


F1i-3-2-6 


Figure 4-11. Gas Generator Oxidizer Purge Check Valye Low-Temperature Test Setups 


Procedure Result, Procedure Reault 
g. On DIGITAL VOLT- DVM must h, On PRESSURE/ TEMPERATURE 
METER panel, press RESET indicate an SEMPERATURE indicator off. 
switch. Measure and record equivalent of MONITOR panel, observe 
flowrate. 40 scfm minimum = and record temperature. 
of helium or 27 Turn CHANNEL SELECT 


sefm minimum of switch to OFF. 
gaseous nitrogen. 
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Result 
Light 8 off. 


Procedure 


i, On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 8 switch- 
Nght. 


j. On HIGH PRESSURE 
panel, close SHUYTOFF 
valve and adjust PRES- 
SURE REGULATOR until 
REG SUPPLY PRESS 
gage indicates zero. 


k. On FLOW/A P 
MONITOR panel, close 
FLOW MONITOR TEST 
CELL OUTLET SHUT- 
OFF vatve, 


1. Uf purge check valve 
testing is terminated, re- 
move valve from test 
setup and secure equip- 
ment a3 outhined in para- 
graph 4-20, 


m. Install protective 
closures. Refer to 
paragraph 4-2, 


4-19, LOW-TEMPERATURE RESEAT LEAK- 
AGE TEST, 


a. Make sure Compo- 
nents Test Console G3141 
and purge check valve 
are prepared for use as 
outlined in paragraph 4-12; 
then connect check valve 
to console. (See figure 
4-11, flow test and reseat- 
test setup.) 


panel and valve 
indet port (A) 
depressurized. 


None. 


None. 


None. 


None, 


NOTE 


Gaseous helium (Bureau of Mines, 
Grade A) is the test medium for 
low-temperature reseat-test. 


bd. On FLOW/A P MONI- 
TOR panel, close UPSTREAM 
INLET SHUTOFF vaive and 
uncap 154 P PNEU DOWN- 
STREAM INLET fitting. 


None. 
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HIGH PRESSURE 
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Volume ff 


Procedure 


c. On HIGH PRESSURE 
panel, apply prassure to 
purge chéck valve as follows: 


{1} Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS vage indi- 
cates 35 22 psi. 


(2) Open SHUTOFE 
valve. 


(3) Stowly adjust PRES- 
SURE REGULATOR until 
REG SUPPLY PRESS gage 
indicates 12 psi, 


d. On FLOW/A P 
MONITOR panel, open UP- 
STREAM INLET SHUTOFF 
valve. 


e. On HUGH PRESSURE 
panel, slowly reduce pres- 
sure to valve inset port (A) 
until PRESSURE DIFFER- 
ENTIAL gage indicates 0.75 
{+0, -0,2) pst. 


eA. Measure for leakage 
from outlet port (Bi with Pneu- 
matic Flow Tester Go104. 


f. On HIGH PRESSURE 
panel, close SHUTOFF valve. 
Adjust PRESSURS REGU- 
LATOR until REG SUPPLY 
PRESS gage indicates zere. 


g. On FLOW/4 P MONI- 
TOR panel, close TEST 
CELL INLET and UPSTREAM 
INLET SHUTOFF valves. 


h. Remove valve fram 
test setup. 


i. Install protectlye 
elosures, Refer to 
paragraph 4-2. 


Result 


RIGH PRESSURE 
panel pressur- 
ized. 


Yaive inlet port 
(A) pressurized. 
TEST CELL 
MONITOR PRES- 
SURE gage must 
indicate 3541 psi. 


Iniet vort {A} 
pressure reduced 
to 12 psi. 


PRESSURE DIF- 
FERENTIAL gage 
on FLOW/4 PB 
MONITOR panel 
indicates 22 psi. 
PRESSURE DIF- 
FERENTIAG 
gage must indi- 
cate 0.75 (+0, 
~O.2) pst. 


Maximum altaw~ 
able ieakage is 
120 scim. 


HIGH PRESSURE 
panel and valve 
inlet port (A) 
depressurized,. 


None, 


None. 


None, | 


j. Uf gas generator oxidizer purge check valve 
testing is terminated, secure equipment (para- 


graph 4-20). 
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4-20. SFCURING TEST FQUIPMENT. 


4-21, After purge check valve testing is com~- 
pleted and valve is removed from test setup, 
secure equipment as follows: 


a. Reduce facility gaseous nitrogen and 
helium supply to zero. 


b. On PNEU SOURCE CONTROL, panel, close 
NIFROGEN SOURCE SHUTOFF and HELIUM 
SOURCE SHUTOFF valves. 


c. On SYSTEM SUPPLY panel, cleve TO 
FUEL COMPATIBLE SYS shutoff valve; then 
open SYS VENT valve. 


d& On MED PRESS FULL COMPATIBLE 
panel, open SHU'YOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
presse, 


6. Close all shutolf valves, regulators, and 
utility valves, 


f. Make sure all pressure gages indicale 
43ro0; then close all vent valves, 


g. Cap ulility panel and fest cell panel outlets 
and connectors, 


he ‘Narn off oseiMoseupe power and digital 
voltmeter power. 


i. Move PEMPERATURE indicator switch to 
OFF, 


je ON HYDRAULIC CONTROL penel, press 
switch-liphts so thet WYDRAULIC SYSTEM BY- 
PASS light indicates OPEN and renaining Myhts 
indicate CLOSE or VENT. 


k. On ELLOChICalL CONTROL panel, press 
TEST SELECT switch: sights go that all Jighte 
are off; then press POWER ON switeh-light. 

1 Turn DC POWER SUvcLY off. 


m. On POWER DISTRIGTTION panel, pull 
out circuit breakers, 
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SECTION V 


FUEL PURGE CHECK VALVE 


This section I. deleted, 
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Volume II Paragraphs 6-1 to 6-7 
SECTION VI 


HEAT EXCHANGER 


6-1. HEAT EXCHANGER 308551-11. 


6-2. The following paragraphs provide infor - 
mation for inspecting and repalring the heat 
exchanger. The heat exchanger 1s not to be 
disassembled, and only minor repairs are to be 
accomplished on the shell. Carbon deposits 
must be cleaned from the heat exchanger coils 
if the desired performance cannot be obtained. 
If it has been determined that the heat exchanger 
coila require cleaning, return the heat ex- 
changer to Rocketdyne. Refer to R-3896-4 for 
protective closures. 


6-3. DISASSEMBLING. 


6-4. Disassembling the heat exchanger is 
limited to removal of plugs and fittings requir- 
ing seals, ortfices, orifice retainer washers, 
and orifice retaining bolts or nuta and cotter 
Ping. Uae extreme care during all maintenance 
operations to protect critical mating surfaces. 
See figure 6~2 for an exterior view of the heat 
exchanger. 


CAUTION 


Parts roimoved from the heal ex- 

changer must be maintained In a 

liquid oxygen clean condition. 
6-5. INSPECTING AND REPAIRING. 
6-6. INSPECTING. Inspecting the heal ex- 
changer {8 Himited to yisual and dye-penetrant 
inspection of the shell as necessary. Inspect 
parts, that contact quid oxygen when installed, 
for evidence of dyed surfaces. Parts with dyed 
surfaces must have dye stripped from part as 
outlined in R-3896-3, Volume I. Repalring 
the heat exchanger 1s limited to minor repairs, 
as listed. Assign heat exchanger to overhaul, 
or contact manufacturer's representative, for 
any repair not listed in this section. 


f Figure 6-1 deleted. 


—He OUTLET 
A DIRECTION OF 
sy mis TURBINE EXHAUES 
COLLs ore | lia.’ FLOW 
GOX OUTLET = fs (7 
uELLOWS \ 
“3 TOSa 
oO 
3 \ TOsp 
weesye 2 TOSe 
ay 4 
v 7 Pan Rea a 
rf 
Ce PORTS 
LOM INLET 


“SEAL MONITORING PORT 
(TYP 4 PLACES) 308$51-8- 1A 


Figure 6-2. 
Exterlor View 


Heat Exchanger -- 


G-7, REPAIRING. Nicks and scratches on fin- 
ished flange surfaces may bo repaired by lapping 
to an finish... Waviness requirements are a 
function of the (8 fnish (ic, a maximum of 

0. 00008 inch out-of-flat le permigsible within 
any 0,50-inch distance on flange face, in any 
direction). This rate is cumulative but must 

not exroed the flatneas requirements in figure 
6-3, 


Flatiess 
Flange Requirement Romarksa 
Liquid oxygen 0, 002 Total Return to 
in (-23, -143) manufacturer. 
Gaseous oxy- 0.002 Total Retura to 


gen out (-93) manufacturor. 


Figure 6-3. 


Surface Finlsh Roquirem ents 
(Sheet 1 of 2) 
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Paragraphs 6-8 to 6-12 Volume H 
Flatness 
Flange Requirement Remarks 6-9, ASSEMBLING. 
Helium in 0.002 Total Return to 6-10. Assembling heat exchanger is limited to 
{-25, -145) manufacturer, installing pluga, fittings, and orifices, and re- 
placing seals, orifice retainer washers, tab 
Helium out 0.002 Total Return to washers, and bolts or nut and cotter pin. Prior 
(-95) manufacturer. to assembly all parts must mect cleanirg re- 
quirements a3 outlined in R-3696-3, Volume I. 
TG5C 0.0005 Total The lubricants used in this procedure are speci- 
fied in the procedural steps. Specified )ubrica- 
Hot gas in 0. 010 Total tlon procedures (methods) are outlined in 
(-3) @) R-3896-3, Volume I. 
a, Lubricate (Method A) helium inlet and | 
ine ay saa ata outlet static seal monitoring port plugs with 
(-7) lubricant grease RB0140-012 (Rocketdyne), 
ree ae wore een Install K-seals and plugs; then torque plugs 
(a) Surfaces of flange must be kept parallel, to 70 +5 in-lb. 


within a 0, 06 total. 


- - —_—_—— b. Lubricate (Method A) oxidizer Inlet and = ff 

Figure 6-3. Surface Finish Requiveinents GOX outlet static seal monitoring port plugs 

(Sheet 2 of 2) with lubricant grease RBO140-012 (Rocketdyne). 
Install K-seals and plugs; then torque plugs to 
6-8, WELDING SHELL. 70 45 in-Ib. 

a. Remove any surface deposits in weld arca c. Lubricate (Method A) TG5a and TG5b In- fj 
by scrvbbing with a fine-Lriatle, stainless stec! —«-Strumentation tap plugs with thread compound 
brush until a clean, polished aurface is ob- C-5A (Felt Products). Install K-seals and 
tained. Hand-wipe cleaned area with acetone plugs; then torque plugs to 135 210 in-lb, 

(Federal Specification 0-A-51). 
d. Lubricate (Method A) 1'G5Sc tap static geal A 
WARNING monitoring port plug with thread compound 
C-5A (Felt Products). Install K-seal and plug; 
Acetone is flammable and must not then torque plug to 70 £5 tn-lb, 
be used near heat, sparks, or open ; 
flame. Inhalation of its vapors or é. Safetywire plugs with Inconel tockwire 
prolonged contact with the liquid MS20995N. 


can cauge serious injury. 
my f. Install orifice plates, retainer washers, 


b. Fusion-weld crack by consumable elec- tab washers, and retainer bolts in hellum and 
trode method in an argon (MIL-A-18455) en-~ liquid oxygen inlets. 


vironment, using Hastelloy W welding rod. 
: ne eee oy eee g. Torque retainer bolts to 61-75 in-lb, 


c. Penetration and fusion shall be 100 por- Lock with tab washers, 
cent for compicte length of weld. 6-11. TESTING. 

d. Dye-penetrant inspect weld. (Refer to 6-12. Testing of the heat exchanger is per 
R-3896-3, Volunc I.) formed after installation on the engine. Refer 


to R- 3898-11 fov heat exchanger test procedures. 
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SECTION VII 


HEAT EXCHANGER CHECK VALVE 


WARNING 


PNEUMATIC FLOW TESTER GJ104, COMPONENTS TEST CONSOLE G3141, 
AND COMPC:'NENTS ADAPTER SET G3143 MUST BE OPERATED BY 


AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


7-1. HEAT EXCHANGER CHECK VALVE 
407840 AND 407870. 


7-2. The following procedures contain the dis- 
assembling, cleaning, inspecting and repairing, 
assembling, and testing information requlred 
to maintain the heat exchanger check valve. 

See figure 7-1 for test equipment and special 


tools. Refer to R-3896-4 for protective 
closures. 
Part No. Nomenclature Use 
G3104 Pneumatic Measures down- 
Flow Tester stream leakage. 
G3141 Components Provides pneu- 
Test Console matic and instru- 
mentation for 
testing valve. 
33143 Components Provides hard- 
Adapter Set ware for check 
valve test setups. 
T-5034641 Pressure Pressuro-tests 
Test Fixture pressure valve. 
Figure 7-1. Test Equipment and Special 


Tools for Heat Exchanger Check Valve 


4-3, DISASSEMBLING. 


%-4, Disassembly of the heat exchanger check 
valve is limited to the removal of the instru- 
mentation plugs and seals, 


7-5, CLEANING. 


1-6. Clean the heat exchanger check valve and 
instrumentation plugs for liquie oxygen service 
ag outlined in R-3896-3, Volume 1. 


Figure 7-2 deleted. 


7-7. INSPECTING AND REPAIRING. 


7-8. Inspecting the heat exchanger check yalve 
1a limited to vigual inspection for damage. 
Inspect parts, that contact liquid oxygen when 
installed, for evidence of dye. Parts with dyed 
surfaces must have dye stripped from pert as 
outlined in R-3896-3, Volume Il. Assign the 
heat exchanger check valve for overhaul for 
major repairs. 


“-9. ASSEMBLING. 


7-10. Assembly of the heat oxchanger check 
valve is limited to the inatallatton and/or re- 
placement of the instrumentation plugs and 
seals. All parts muat meet cleaning require- 
ments outlined in parayraph 7-5. The lubricant 
used in this procedure is lubricant grease 
R1D0140-012 (Rocketdyne). Specified lubrica- 
tion procedures (methods) are outlined in 
R-3896-3, Volume {. 


a. Install seal on plug with flat surface of 
seal against plug shoulder. 


b. On valve 407840, torque plugs AN814-2CL 
to 120-180 in-lb and plugs RN265-3004-1002 to 
180-276 in-lb. On valve 40787U, lubricate 
(Method A) plugs. Torque plugs to 180 +10 
in-lb. 


c. After testing is compiete, pafetywire 
plugs with inconel lockwire MS20995N, 


7-11. TESTING. 
7-12. This procedure outlines requirements 


for complete testing of the heat exchanger check 
valyo using Components Test Console G3141 and 
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Components Adapter Set G3143. Pneumatic identification. Refer to paragraphs 7-13 and 
Flow Tester G3104 and leak-test compound 7-14 for cneck valve test procedures and see 
(MIL-L-25567) are used for pneumatic leak- figure 7-5 for tuat setupa. 
testing. Any deviations, inciuding the uae of 
other teat equipment, must be equivalent to the CAUTION 
test requirements, safety standards, and equip- 
ment specified in this procedure. Prior to During test procedures, the heat ex- 
starting the test, install pressure-teat fixture hanger check valve and the test 
on heat exchanger check valve. Prepare com- equipment must be maintained in a 
ponents test console for uae (figure 7-3). See Iiquid-oxygen-~clean condition. 
figure 7-4 for a cutaway view and test port 
Panel Control Position Indication/Remarks 
NOTE 


The press-to-operate switch-lights located on Components Test 
Console G3141 operaie on and off by alternately pressing the face 
of the switch. Make sure switch-lights are preased only as nec- 
easary to obtain specified indication. 


PRE-POWER TURN ON 


POWER CB1 (30 AMP) Pulled out Console main power off. 
DISTRIBUTION 
CB? (10 AMP) Pulled out Electrical utility out- 
lets power off. 
PRESS/TEMP CHANNEL SELECT OFF 
MONITOR 


Figure 7-3. Preparing Components Test Console for Use (Sheot 1 of 3) 
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Panel Control Poallion Indication/Remarks 
PRE-POWER TURN ON (continued) 
& POWER SUPPLY AC INPUT Down (off} 
VOLTAGE VERNIER Midposition 
VOLTAGE ADJUST Fully counter- 
clockwlse 
CURRENT LIMIT 0 
AC INPUT INDI- Off 
CATOR 
ELECTRICAL MILLIAMPERES OFF 
CONTROL RANGE SELECT 
VOLTS RANGE OFF 
SELECT 


TEST CELL ELECT 


OUTLETS 


POWER TURN ON 


POWER 
DISTRIBUTION 


DC POWER SUPPLY 


VOLTAGE ADJUST 


Full DECREASE 


Connector J701 Capped 
Connector J702 Capped 
Connector J703 Capped 
Connector J704 Capped 
Connector J705 Capped 
CAUTION 


CB1 (30 AMP) 
CB2 (10 AMP} 


AC INPUT 
CURRENT LIMIT 


Check that factllly pneumatle and hydraulic supplies to console 
are off. 


Push In Console malin power on. 

Push in Electrical utllity outlets, power 
on. 

Up None. 

3 


Fearne aren arr, lr eee 


Figure 7-3. Preparing Components Test Console for Use (Sheet 2 of 3) 
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Panel Control Position Indication/Remarks 
POWER TURN ON (continued) 
' ELECTRICAL POWER POWER |ight ON. AC INPUT 
CONTROL light on, ‘@ 
VOLTS-RANGE D (0-30) None. 
SELECT 
MILLIAMPERES- _—A (0-500) x 2 None. 
RANGE SELECT 
TEST SELECT 1 Light 1 off. (a) 
TEST SELECT 2 Light 2 off.(a) 
TEST SELECT 3 Light 3 off. (a) 
TEST SELECT 4 Light 4 off, (4) 
TEST SELECT 5 Light 5 off, (a) 
TEST SELECT 6 Light 6 off. (8) 
TEST SELECT 7 Light 7 off. (a) 
TEST SELECT 8 Light 8 off, (@) 
VOLTAGE ADJUST INCREASE VOLTS meter 24 40.4 volta. 


PNEUMATIC PREPARATION 
a. Make sure console is in the following condition: 


(1) Vent valves closed. 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
(4) Regulators closed. 
(5) Utility and teat cell outlets capped. 
h. Supply factilty gaseous nitrogen to console. PNEU SOURCE CONTROL panel SOURCE PRESS 
gage indicates 5,000 +200 spi supply pressure, 
c. On PNEU SOURCE CONTROL panel, open gaseous NITROGEN SOURCE SHUTOFF valve. 


d. On SYSTEM SUPPLY panel, close VENT valve; then open TO FUEL COMPATIBLE SYS shut- 
off valve and TO LN, PRESS PANEL shutoff valve. 


WARNING 


SYSTEM PRESSURIZED lights (located on console and in test 
cell) come on to indicate pressure downtream of console pres~ 
surizing panels and into test cell. Safety precautions outlined 
in R-3896-3, Volume I must be followed when working with 
pressurized aystems. 


I (a) If indication ts not as specified, press applicable awitch-light. 


Figure 7-3. Preparing Components Test Console for Use (Sheet 3 of 3) 
Tang Change No. 20 - 19 May 1971 
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ROTATED 90° 


0) ROTATED 90° 


ee 


A ROTATED 140° 


ENGINES INCORPORATING MD9G OR 
MDO0? CHANGE (VALS £ 407870) 


ENGINES NOT INCONPORATING MDQ6. 


OR MDOZ CHANGE (VALVE 407810) aneae 


Figure 7-4. Heat Exchanger Check Valve--Cutaway View 


Procedure Result Procedure Result 
7-13, GATE OPENING AND CLOSING TESTS. d. On LOW PRESSURE panel, apply pres- 
sure to check valve as follows: 
a. Make sure that Com- Nono. 
ponents Test Console is (1) Adjust PRESSURE Low PRESSURE 
prepured for use as oul- REGULATOR untll REG panel pressurized, 
lined in fgure 7-3, SUPPLY PRESS gage 
indicates 75 £25 pal, 
b. Connect check valve None. 
to console for gate opening (2) Open SHUTOFF Heat exchanger 
and closing tests as shown valve. check valve in- 
tn (lgure 7-5. let port (A), 
pressurized, 
ec. On FLOW/A P MONI- None. TEST CELL 
TOR panel, open test cell MONITOR PRES- 
inlet SHUTOFF valve. SURE gage indi- 
Uncap 15AP DOWNSTREAM cates 75 +256 pal. 


INLET fitting. 
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TEST CELL 
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Volume ll 


PRESS OUTLET 


GATE OFENING AND CLOSING TESTS 


PNEU LOW 


REVERSE LEAK-TEST 


LEGEND 
VALYE PORTS 
A INLET 
B OUTLET 
C INSTRUMENTATION 


PRESS OUTLET 


M2 PLUGGED 
Cn) OXIDIZER-CLEAN 
sy 


407670-5 1 


Figure 7-5, Heat Exchanger Check Vatve 
Pneumatic Lenak-Test Setups 


Procedure 


e. Observe chock valve 
outlet port (B). 


f. On LOW PRESSURE 
panel, slowly decrease 
pressure by adjusting 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates 10 pal. 


g. On FLOW/A P MONI- 
TOR panel, open PRESSURE 
DIFFERENTIAL gage SHUT-~ 
OFF valve. 


h. On LOW PRESSURE 
panel, slowly adjust PRES- 
SURE REGULATOR to 
recuce valve inlet pressure 
until valve gate cloges. Ob- 
serve FLOW/A P MONITOR 
panel, PRESSURE DIFFER- 
ENTIAL gage. 


Result 


Valve must flow 
freely to 
atmosphere. 


Pressure to 
check valye in- 
let port (A) 
reduced. 


PRESSURE DIF- 
FERENTIAL 
gage indicates 
10 psi. 


Check valve 
gate to close at 
QO. 25 palg 
mintmum. 


7-6 Change No. 10 - 7 November 1967 


‘OFF valve. 


Procedure Result 


Maximum allowable 
leakage 100 scim. 


i. Measure leakage at 
check valve outlet port (B) 
with Pneumatic Flow 
Tester G3104, 


Check valve Inlet 
port depressurized. 
LOW PRESSURE 
panel depressurized. 


j. On LOW PRESSURE 
panel, close SHUTOFF 
valve. Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage 
indicates zero. 

k. On FLOW/A P panel, None. 
close test cell inlet SHUT- 

Close PRES- 
SURE DIFFERENTIAL 
gage SHUTOFF valve. 


], Remove check valve from test setup. Cap 
15AP UPSTREAM INLET and 15AP DOWN- 
STREAM INLET. 


7+14, REVERSE LEAK-TESTS. 
a. Make sure that Com- None. 

ponents Test Console ls 

prepared for use as out- 

lined in figure 7-3. 


b. Connect check valve None. 
to console for reverse 
leak-test as shown in 
(igure 7-5. 


c. On FLOW/AP 
MONITOR panel, open 
test cell INLET SHUT- 
OFF valve. 


None. 


d. On LOW PRESSURE panel, apply pres- 
sure to check valve outlet port (B) as follows: 


(1) Opon SHUTOFF 
valve. 


LOW PRLSSURE 
panel and check 
valve outlet port 
(B) pressurized. 
TEST CELL 
MONITOR PRES- 
SURE gage Indi- 
cates 15 +1 pal. 


(2) Adjust PRES- 
SURE REGULATOR until 
REG SUPPLY PRESS 
gage Indicates 15 +1 psi. 


Procedure 


e. Measure valve inlet 
port (A) leakage with 
Pneumatic Flow Tester 
G3104, 


f. Repeat steps d and 
eat 2542, 5025 and 
100 £10 paig. 


g. On LOW PRESSURE 
panel, close SHUTOFF 
valve. 


R-3896-3 Section VII 
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Result Procedure Result 
Maximum allow-~ n. Install protective None. 


able leakage is 
50 scim. 


Maximum allow- 
able leakage at 
each pressure, 
from check 
valve inlet port 
(A) is 50 acim. 


Check valve 
depressurized. 


h. Install preasure cap on check valve inlet 


port (A) test fixture. 


i. On LOW PRESSURE 
panel, open SHUTOFF 
valve. 


j. Perform external 
leak-test on check valve 
using leak-test compound 
(MIL-L-25567). 


k. On LOW PRESSURE 
panel, close SHUTOFF 
valve and open VENT valve. 
Close VENT vaive after 
pressure decays. Adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates zero. 


1. On FLOW/4 P MONI- 
TOR panel, cloge test cell 
inlet SHUTOFF valve. 


WARNING 


Check valve 
pressurized to 
100 +10 psig. 


No external 
leakage ia 
allowable. 


Check valye 
depressurized. 
LOW PRES- 
SURE panel 
depressurized. 


None. 


Tha following procedure ises clean- 
ing compound, which is volatile. Use 
in a well-ventilated area since the 
vapors displace the oxygen in the air, 


resulting in suffocation. 


1A. Remove all leak-test compound from 


joints and fittings with a clean, dry cloth, or by 


flushing inaccessible areas with cleaning 


compound (MIL-C~81302), 


m. Remove check valve 
from test setup. 


None, 


closures, Refer to para- 
graph 7-2. Safetywire 
instrumentation port plugs 
with inconel lockwire 
MS20995N. 


o. If heat exchanger check None. 
valve testing is complete, 
gecure test equipment as 
outlined in paragraph 7-16. 


7-15. SECURING TEST EQUIPMENT, 


7-16. After heat exchanger check valve testing 
is completed and valve is removed from test 
setup, secure equipment ag follows: 


a. Reduce facility gaseous nitrogen supply 
to zero. 


b. On PNEU SOURCE CONTROL panel, 
close NITROGEN SOURCE SHUTOFF valve. 


ec, On SYSTEM SUPPLY panel, close TO 
FUE], COMPATIBLE SYS SHUTOFF valve; then 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valvea; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure, 


e. Closo all shutoff valves, regulators, and 
utility valves. 


f. Make suro all pressure gages indicate 
zero; then cloge all vent valvea. 


g. Cap utility panel and test cell panel out- 
leta and connectors. 


h. On PRESSURE/TEMPERATURE MONITOR 
panel, turn CHANNEL SELECT awitch to OFF, 


i. On ELECTRICAL CONTROL penel, press 
TEST SELECT switch-lightg so that all lights 
are off; then press POWER ON switch-light. 

j- Turn DC POWER SUPPLY off. 


k. On POWER DISTRIBUTION panel, pull 
out circuit breakers. 
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Section VII 
Paragraphs 8-1 to 8-6 


SECTION VIII 


THRUST CHAMBER (INSTALLED) 


8-1. THRUST CHAMBER ASSEMBLY 
208101-31, 209201 THROUGH 209201-121, AND 


209717-3t THROUGH 209717-921 (INSTALLED) ' 


8-2. Special welding equipment and certified 
welding personnel are required to perform re- 
pairs on F-1 rocket engine thrust chamber as- 
sembly. The following paragraphs establish 
general requirements for equipment and outline 
the detail inspection and repair procedures, 
8-3. GENERAL REQUIREMENTS. 

8-4, WELDER CERTIFICATION. Certification 
of personne] entails satisfactory completion of 
the prescribed training on F-1 thrust chamber 
assembly repairs as established by Rocketdyne. 
Personnel repairing tubes in the F-1 thrust 
chamber body must be certified to weld and 
braze Inconel X material with a tungsten inert 
gas (TIG) hellare process and an oxyacetylene 
torch-brazing process. Personne) welding the 
thrust chamber exhaust manifold must be certi- 
fied to weld 347 CRES steel with a TIG heliare 


process. Personnel welding the thrust chamber 
injector must be certified to weld copper with 
deoxidized copper wire, and braze copper using 
wire RBO170-065 (Rocketdyne) with a TIG heli- 
are process. 


8-5. RECORDS. Records must be kept of all 
damage to the thrust chamber assembly. See 
figure 8-1 for a typical damage record form and 
figure 8-2 for a thrust chamber damage locator. 


NOTE 


Raised weld arrows located at the in- 
jector end ring, the first nozzle flat 
band aft of jacket, and the exit end 
ring identify tube number 1. Tubes 
number 60 and 120 arc also identi- 
fied in the same locations to aid in 
tube counting, 


8-6. MATERIAL ANI EQUIPMENT REQUIRE- 
MENTS. (See figures 8-3 and 8-4.) 


Date 


Part Number 


Engine Number 


Tube 


Compartment 


Test Number 


Serial Number 


Inspected by 


Deseription of Change 


— 


Figure 8-1. Thrust Chamber Assembly Damage Record Form (Typical) 
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3ut 


EXIT 
INJECTOR ANEA RATIO ie 
END CONVERGING SPLICE JOINT 
RUNG ILANE 


"yY' INDEX 
PIN 


THROAT 
PLANE 


fae - ZONE | ae — ZONE 2 te tem OND Dette ee ONE dae 


THRUST CHAMBER ZONE t OCATOR 


TUDE NO, 1 DENOTED BY A RAISED WELD ARROW “Yo INDEX PIN 
AT INJECTOR END RING, FIRST NOZZLE FLAT _ 
BAND AFT OF JACKE L AND AT EXIT END RING, i TUBE NO, I 
NOTE 


LOOKING TOWARD THE INJCCTOR, 
THE NUMIERS INCREASE C] OCKWISE 
CL PHROCGH Ute. 


NOTE 


INTEC FOR COMPARTMENTS ARE 
INDICATED NY NUMOERS | THROUGH 13, 
TUE NO, 69 qi) HBAPFLES ARE INDICATED BY 
eR INK ae LETTERS A THROUGIEN, 


INJECTOR COMPARTMENT AND BAF FIFE LOCATOR 


THRUST CHAMBER EXHALST MANIFOLD WELD 
JOINT LOCATOR (VIEW 1OOKING AFT) 


‘THRUST CHAMIVER 208101 -dt 


{aj LHRUST CHAMBERS 209201 THROUGH 09201. 171 


1-3-2 -42 


Figure 8-2. Thrust Chamber Assembly Damage Locator 
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MATERIALS: 


‘ube assembly 205223 (aged in F-1 braze cycle). 


White sealant RTV-102 (General Electric). 
(Order sealant in 2-cunce tubes, ) 


425 aluminum-foil tape (Minnesota Mining and Mfg), one-inch wide. 

Emery cloth. 

Clean rags. 

Nicrobraz flux (Wall Colmonoy). 

Trichloroethylene RB0210-003 (Rocketdyne) or trichlcroethylene (MIL-T-27602), 

Acid brush (commercial grade). 

Gaseous nitrogen (MIL-P-27401). 

Gaseous oxygen (BB-0-925), | 
Acetylene (BB-A-106), } 
Argon (MIL-A~18455), 

Acetone (Federal Specification O-A-51). 

Methylene chloride (commercial grade), 

Helium (commercial welding grade) or 75 He-25 Argon (commercial welding grade). 

Emery disks, adhesive hacked, J-inch diameter, #40 and #80 erit. 

Plywood, 2 foot x 2 foot x 1/4 inch. 

Polyethylene material (commercial grade), 

Water dispensing bottle. 


FILLER WIRES: 


Part Number Nomenclature eJVAGy 

MIL-E- 21562, Inconel 62 Wire 0.040- or 0,045- and 1/16-ineh 

Type MIL-RN62 diameter, 

RBO170-064 Wire (Gold-Nickel) 1/392-, 3/64-, and 1/16-ineh 

(Rocketdyne), diameter. 

AWS-ASTM 

Specification 

BAU-4 

$TD1706 BOOO1 Deoxidized Copper Wire 1/16- and 3/382-inch diameter, 

RBOL70-065 Wire (Cupper-Gold- Nickel) 1/32-, 3/64-, and t/16-inch 

(Rocketdyne) diameter, 

Hastelloy W Wire 0.040-, 0.045-, and 1/16-ineh 

diameter. 

MIL- R-503 1 Wire, Type 347 CRES 0.040-, 0.045-, and 1/16-inch 

(Corrosion resistant steel) diameter. 
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Figure 8-3. Material Requirements for Thrust Chamber Assembly 
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WELDING EQUIPMEN!. 


Part 
Model Number Nomenclature Size 
nw-9{a) 86X44 Heliare forch (air-cooled: with 25-foot 
service cable) 

842435 Elect: sde Collet 0.040-inch diameter 
45V42 Gas Lens Coilet Body Nh. 040-inch diameter 
847433 Slectrode Collet 1/16-inch diameter 
$5V43 Gas Lens Ccllet Body 1/16-inch diameter 
53N58 Gas Lens Uigh-Jmpact Cup No. 4 
53N59 Gas Lens High-Impact Cup No. 5 
o3N60 7as Lens High-Imparct Cup No. § 
4iV52 Adapter (for IW-9) 
S3NBC Insulator (for HW-9) 

: Hw-19(8) 41V31 Heliare Torch (water-cooled: with 20-foot 

’ service cable) 
10N23 Electrode Collet 1, 16-inch diameter 
45V25 Gas Lens Collet Body 1/16-inch diameter 
10°.24 hLiectrode Collet 3/32-inch diameter 
45V26 Gas Lens Colle! Bady 3/32-1nch diameter 
10N25 Electrode Collet 1/8-inch diameter 
ADV 2‘ Gas Lens Collet Body 1/8-inch diameter 
45V28 Cas wens Collet Body 5,/32-inch diameter 
54N25 Flectrode Cvilet §/32-inch diameter 
54N01 Inswater (for HW-18} 1/8-inch diameter 
54N18 High-Impact Gas Cup No. 4 
54N11 Vigh-Impact Gas Cup No. 5 
54N18 High-Impact Gas Cup No. 6 
54Nn15 Hignh-iapact Gas Cup No. 7 
54N14 High-Impact Gas Cup No, 8 

: pw-20'?) 4iV Li Neliare Torch (water-cooled: with 25-foot 

‘ secvice cable) 
13N?] Electrode Cotlet 0. 040-inch diameter 
13N26 Electrode Coilet Lady 0, 040-inch diameter 
1aN20 Electrode Collet 1/16-inch diameter 
13N27 Electrode Collet Body 1/16-inch diameter 
13N23 Electrode Collet 3/$2-inch diameter 
1828 Electrode Collet Body $/32-inch diameter 
13N24 Electrode Collet 1/8-inch diameter 
19N29 Electrode Cul!ct Body 1/8-inch diameter 
13N08 High-Impact Gas Cup Mo. 4 
Tange High-Impact Gas Cup No 3 
13610 High-Impact Gas Cup No. 6 
13N1) High-Impact Gas Cup No. 7 
13N12 High-Impact Cias Cap No, 8 
13N13 High-Impact Gas Cup No. i0 
40V67 Fuse and Hose Assembly 


(for HW-20) 
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Figure 8-4. Equipment Requirements for Thrust Chomber Assembly (Sheet 1 of 2) 
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WELDING EQUIPMENT: (continued) 
Part 
Model Number Nomenclature Size 
84218 Tungsten 2% Thoriated Electrodes 0. 040-inch diameter 
84219 Tungsten 2% Thoriated Electrodes 1/16-inch diameter 
84Z20 Tungsten 2% Thoriated Flectrodes 3/32-inch diameter 
81279 Tungsten 2% Thoriated Electrodes 1/8-inch diameter 
81280 Tungsten 2% Thoriated Electrodes 5/22-inch diameter 
None Pressure gages for measuring argon gas 
during welding and purging 
R-502'*) 04X34 Regulator Flowmeter for argon 
R-503(7) 04x35 Regulator Flowmeter for helium 
NCR-400 P & H Power Supply Tungsten Inert Gas Arc 400 amps 
HsGw') Welding Unit (with high-frequency start and 
capable of operating at a minimum of 4 
alnpereg) 
rrs-6”) Foot-operated remote current and contactor 
conirol 
gon pl?) Hydromount (water supply) 


BRAZING EQUIPMENT: 


Oxyacetylene equipment with 2-stage oxygen and acetyiene regulators; light aircraft 
torch; complete set of tips (000 to 5); hose (red and green fuged, minimum length of 
50 feet); tip cleaners; and igniters 


TOOLS: 


T-3044956 Check Fixture (to check injector baffle bulges) 

T-5047802 Flange Polishing Tool (torework thrust chamber exhaust manifold inlet flange) 
Straigrtedge, 3 foot Jong 

Feeler gage set 

Mini-Grinder (Buckeye Tool Corp) 

AY grinding wheel discs (Craytes Mfg) 

Fine wire stainless~stee| manual and rotary brushes 

Wire cutters and pllers 

Hand files (mill and Swiss) 


(a) Union Carbide Corp, Linde Divisicn (Equivalent equipment may he used. } 
(b) Harnischfeger Corp (Equivalent equipment may be used. ) 
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Figure 8-4, Equipment Requirements for Thrust Chamber Assembly (Sheet 2 of 2) 
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8-7. SAFETY REQUIREMENTS. All safety 
requirements in force at the using organization 
inust be strictly observed. In addition, the 
following minimum safety precautions must be 
followed: 


a. The man lift, if employed, inust be capa- 
ble of operation from the work platform or from 
grounc! levei. 


b. Breathing appavatus must be worn when 
enterii g the thrust chamber. 


c. The buddy system must be used when per- 
sonnel enter the thrust chamber. The standby 
personnel must be qualified in test stand opera- 
tion, operation of the breathing apparatus, and 
operation of the lift equipment. The standby 
personnel must always remain in line-of-sight 
of the person in the thrust chamber. 


d, Isolate the thi ..t chamber assembly in 
such a manner that inadvertent pressurant or 
propellant aurnission is impossible. 


e. Flush and purge the thrust chamber prior 
to initiating any etfort employing a spark- 
producing device. 


f. Make sure that the welders work platform 
is held rigid during the welding operation. 


g. Make sure that other work in the jmmedi~ 
ate area will not introduce combustibles into 
the thrust chamber. 


8-8, CLEANING, 
WARNING 


The following procedure uses trichlo- 
roethylene, which is a texic solvent, 
Inhalation of its vapors or prolonged 
contact with the liquid can cause seri- 
ous injury or loss of life. 


a. Flush inside of thrust chamber tubes with 
trichloroethylene RB02Z10-003 (Rocketdyne) or 
trichloroethylene (MIL-T-27602). 


b. Clean outside or repair area (a minimum 
of 3 inches on tubes and 2 inches on the exhaust 
manifold from all weld points) with a fine stce) 
wire brush. 


8-6 Change No, 16 - 9 July 1889 


R-3898-3 
Volume II 


WARNING 


The following procedure uses acetone, 
which is extremely fammable and 
must nol be used near Sparks, heat, 
or any source of flame. It is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid can 
cause serjous injury or loss of life. 


c. Wipe area cleaned in step b with a cloth 
moistened with acetone (Federal Specification 
QO-A-51), 


d. Remove any visible braze alloy from im- 
mediate weld area wilh omery cloth and wire 
brush and from between tubes as far as practi- 
eal. Braze alloy should be removed a minimum 
of 1/4 inch from arca to le welded. 


e. Make sure that surface to be repaired is 
free of oxidize ciscoloration and dry prior to 
welding, 


8-9, WIND SHIELDING. Prevent deflection of 
torch gases by positioning protective shields 
around the weld area, as necessary, to deflect 
gusts of wind. Reposition the protective 
shields, as required, during the repairs. 


8-10. LIGHTING. Wlurminate the repair acea 
with suitable lighting equipment thai is adjust-~ 
able and mounted so as not to require holding 
by personnel. 


8-11. BRAZING AND WELDING BACKUP GAS 
REQUIREMENTS. Purge the thrust chamber 
tubes through a return manifold drain screw 
port with gaseous nitrogen (MIJ.-P-27401) at 
290-325 psig for 15 minttes and then with argon 
(MIL-A-18455) at 90-125 cubic fecthour for 15 
minutes prior to beginning a crack repair of a 
tube or after a patch is in position ready for 
tacking and welding. At the conclusion of repair 
procedures, the oxidizer deme must be deecun- 
taminated by flushing the dome as outlined in 
R- 3896-11. 


WARNING 


Contamination of the oxidizer dome 
can cause an explosion resulting in 
serious injury to personnel and dam-~ 
age to equipment, 


NOTE 
If two drain screw ports are used for 
the purge, the purge time can be re- 
duced by one-half, 
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Volume II Paragraphs 8-12 to 8-13 
8-12. INSPECTING, defects that must be repaired before performing 
teak-tests. Leak-tests as outlined in R-3896-118 
8-13. Visual inspections and leak-tests are detect small defects and determine that previous 
performed on the thrust chamber assembly to repairs do not leak. See figure 8-5 for disposi- 
locate defects, Visual inspecticn detects large tion of defects. 
Condition Description Disposition 
Dome, injector, or Weld as outlined in paragraph 
thrust chamber instru- 6-17. 
mentation prefill, 
drain, or purge boss 
weld cracks. 
Injector 
Baffle separation. Notify manufacturer's repre- 
sentative. 

Raffle deformation. Deformation less than U. 250 Acceptable. 

inch, 

Deformation greater than Acceptability and repair require- 

0,250 inch, ments to be specified by manu- 

facturer's representative. 

Baffle bulges. Balges with no leakage and up Acceptable. 


to and including 0. 100 inch in 
height, as measured with check 
fixture T-5044956. 


Leakage resulting from holes Repair as outlined in paragraph 
or cracks. Maximum width of 8-31, 

crack or hole not exceeding 

3/16 inch at intersection with 

coolant passage. 


Defects larger than listed Acceptability and repair require- 
ahhove, ments to be specified by manu- 
facturer's representative. 


Distortion and minor Acceptable, 

cracks in baffle 

orifices, 

Distortion of ring Acceptable, 

orifices. 

Cracks in baffle-to- Repair as outlined in paragraph 
baffle braze joints. 8-32. 

Cracks in baffle-to- Cracks that are included in Repair as outlined in paragraph 
baffle braze joint material of TIG brazed nuggets. 8-32. 

nuggets. 
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Figure 8-5. Thrust Chamber Assembly Damage Limits (Sheet 1 of 5) 
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Section VIII 


Condition 


Injector (cont) 
Incipient cracks or 
separations at edges 
of baffle-to-baffle 
braze joint nuggets. 


Injector face and 
baffle erosion, 


Injector body bowing, 


Injector propellant 
passage for orifice 
contamination or 
obstruction. 


Injector to thrust 
chamber O-ring 
seal extruding. 


Thrust Chamber Body 


Thrust chamber tube 
dents (internal). 


igure 8-5. 
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___Description 


A cracked appearance at edges of 
radial-to-circumferential baffle 
TIG braze nuggets (where nuggets 
meet parent metal of baffle system), 


Inspection as outlined in paragraph 
8-36 indicates difference between 
surfaces of inner dome bolt pads 
and outer dome %olt flange to be 
0.080 inch or less. 


Inspection as outlined in para- 
graph 8-36 indicates difference 
between surfaces of inner dome 
bolt pads and outer dome bolt 
flange to be greater than 0,030 
inch. 


Inspection as outlined in para- 
graph 8-36 indicates difference 
between surfaces of inner dome 
bolt pads and outer dome bolt 
flange to be greater than height 
of inner dome bolt pads. 


After each test, systematically 
check for foreign material, 
Visually inspect ring through ori- 
fices to groove behind, Check 
each ring in eich injector com- 
partment in numerical order. 
(See figure 8-2.) Visually in- 
spect baffles at trailing edge and 
into each orifice in alphabetical 
order, (See figure 8-2.) 


Dents less than 0.075 inch in 
depth and less than 12 inches 
in length. 


Dents exceeding 0.075 inch in 
depth or 12 inches in length. 


—— — 
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Disposition 


wr 


Acceptable. 


Acceptability and repalr require- 
ments to be specified by manu- 
facturer's representative. 


Acceptable. May be reinstalled in 
thrust charober. 


Unacceptable. Repair require- 
ments to be specified by manu- 
facturer's representative. 


Unacceptable. Injector must not 
be reworked: it must be replaced 
by another unit. 


Remove foreign material, 


No extrusion acceptanle. Replace 
O-ring seal. (Refer to section 
IX.) 


Acceptable. 


Install a butt patch (paragraph 
8-25). 


Condition 


Thrust Chamber Bod 
Teont) 


Thrust chamber tube 
dents (external). 


Thrust chamber tube 
crown burning. 


Thrust chamber tube 
nicks and scratches. 


Thrust chamber tube 
nickel plating peeling. 


Thrust chamber tube 
internal leakage. 


Braze joint leakage 
at exit end ring of 
tube joint, 


Biaze joint leakage 
at 3:1 expansica ratio 
plane splice joint, 
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Description 


Dents less than 0.150 inch in 
depth. 


Dents exceeding 0, 150 inch but 
less than 0. 250 inch in depth. 


Dents exceeding 0.250 inch in 
depth 


Burned areas greater than 0,005 
inch in depth by 3/16 inch in 
width by 5 inches :; length. 


Nicks and scratches exceeding 
0.005 inch in depth by 0, 010 
inch in width by 5 inches in 
length. 


Leakage within 6 inches of in- 
jector face. 


Longitudinal cracks. 


Transverse crack less than 1/2 
inch in length, within 1/4 inch of 
the tube centerline, and more 
than one inch from another crack 
on the same tube. 


Transverse crack exceeding 
above limits in length. 


More than one crack within one 
inch of tube length. 


Braze joint leakage at injector 
end of tube joints. 


Seepage of test fluid not breaking 
from wall. 


Seepage of test fluid breaking 
from wall. 


Seepage of test fluid not break- 
ing [rom wall. 


TE wt hn 


Figure 8-5. Thrust Chamber Assembly Damage Limits (Sheet 3 of &) 
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Disposition 


Acceptable. 


TIG braze to reinforce area as 
outlined in paragraph 8-18, 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representative. 


Install a butt patch (paragraph 
8-25) or a modified butt patch 
(paragraph 8-26), as applicable. 


Install a butt patch (paragraph 
8-25) or a modified butt patch 
(paragraph 8-26), a3 applicable. 


Record damage in engine logbook. 


Install a butt patch (paragraph 
8-25) or a modified butt patch 
(paragraph 8-26), as applicable. 


Weld as outlined in paragraph 8-17. 


Seal with either white sealant 
RTV-102 (General Etectric) or 425 
aluminum-foil tape (Minnesota 
Mining and Mfg) (paragraph 8-13A). 


Weld as outlined in paragraph 
8-17. 


Repair as outlined in paragraph 
8-25, 


TIG braze as outlined in para- 
graph 8-18. 


Seal with either white sealant 
RTV-102 (Genera! Electric) or 

425 aluminum-foil tape (Minnesota 
Mining and Mfg) (paragraph 8-18A). 


TIG or torch braze as outlined in 
paragraph 8-22. 


Seal with either white sealant 
RTV-102 (General Electric) or 

425 aluminum-foil tape (Minnesota 
Mining and Mfg) (varagraph 8-13A). 
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Section VIII 


Condition 


Thrust Chamber Body. 
con 


Thrust chamber tube 
external leakage. 


Thrust chamber tube 
pinholes (internal). 


(1) Kennedy Space 
Center (KSC), 


(2) Pre-static 
test firing. 


(3) Conditions other 
than KSC or pre- 
slatic test firing. 


Thrust chamoer tube 
pinholes (external). 


Tube split or gate fail- 
ure in prirnary upflow 
tube tn vicinity of splice 
joint at fuel manifold. 


Braze washout 
between tubes. 


Tube-to-tabe joint 
hot-gas leakage. 


Defects in welds or 
in parent material of 
thrust chamber 
assembly structure, 


EEE 8 A pf H SITUA nthe tnt perp 


Figure 8-5, Thrust Chamber Assembly Damage Limits (Sheet 4 of 5) 
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Description 


Seepage of test fluid breaking 
from wall. 


Test fluid seepage under nozzle 
bands. 


Test fluid leakage under flame 
shield. 


Pinholes through tube wall not 
closer than 1/8 inch from braze 
allay, 


Piaboles through tube wall cov- 
ered by or within 1/8 inch of 
braze alloy. 


Pinholes through tube wali not 
closer than 1/8 inch from braze 
alloy, 


Pinholes through tube wall cov- 
ered by or within 1/8 inch of 
braze alloy. 


Pinholes through tube wall not 
closer than 1/8 inch from braze 
alloy. 

Pinholes through tube wall cov- 
ered by or within 1/8 inch of 
braze alloy. 

Pinholes through tube wall not 
closer than 1/8 inch fram braze 
alloy. 


Pinholes through tube wall coy- 
ered by or within 1/8 inch of 
braze alloy. 


Inspection through tube window at 
injector end ring reveals blown 
back wall of tube within end ring 
cavity, 


Combustion gas leakage between 
tubes, with or without black 
streaks on outside of thrust 
chamber. 


Change No. 22 ~ 15 February 1972 


<a, 


Disposition 


TIG braze as outlined in paragraph 
8-19, 


Install an insert patch as outlined 
in paragraph 8-27. 
Install an insert patch as outlined 
in paragraph 8-27. 


Repair by sealing pinholes with 
cither white sealant RT'V-102 
(General Electric) or 425 aluminum- 
foil tape (Minnesota Mining and 
Mfg) (paragraph 8-18A). 


Acceptability and repair require- 
ments to be specified by manu- 
facturer'’s representative. 


Repair as outlined in paragraph 
8-17. 


Repair as outlined in paragraph 
8-21. 


Repair as outhned in paragraph 
8-17, 


Repair as outlined in paragraph 
8-21, 


Repair as outlined in paragraph 
8-27A or 8-27B. 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representaliye, 


Repair as outlined in paragraph 
8-20, 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representative. 


Condition 


Thrust Chamber Body 
Teont) 


Weld failure and cracks 
in tension band. 


Deformation to thrust 
chamber nozzle exten- 
sion mating flange at 
10:1 expansion ratio 
plane. 


Deformation of hori- 
zontal tension ties be- 
tween inlet of turbine 
exhaust manifold and 
thrust chamber boy. 


Erosion of exit end 
attach lugs. (See 
figure 8-54 to deter- 
mine lug area. } 


Damage to thermal 
insulation mounting 
studs, brackets, 
and insulators. 


Drain adapter 
leakage on thrust 
chambers 209201. 91 
through 20920i-121, 


Exhaust Manifold 


Exhaust manifold 
deformation. 


Mechanical deforma- 
tion due to improper 
handling. 


Leakage at exhaust manifold- 
to-heat exchenger joint asa 
result of exhaust manifold 
inlet flange deformation. 


Disassembled joint shows 
significant carbon deposits 
past primary seal Nesey 
found on heat exchanger side 


of seal). 
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Thrust Chamber Assembly Damage Limits (Sheet 5 of 5) 
Change No. 18 - 21 Apri} 1970 


Figure 8-5. 
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Description 


Less than 2 inches above or 
below horizontal plane. 


Greater than 2 inches above 
or below horizontal plane. 


Remaining area of lug equals 
0,028 square inch or larger. 


Remaining area of lug equals 
less than 0.028 square inch. 


Broken, vent, distorted, 
missing, or other damage 
that requires repair of studs, 
brackets, and insulators. 


Leakage resulting from 
eracked or defective drain 
adapter weld. 


Thermal distortion due to 
normal hot firing. 
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Disposition 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representative. 


Acceptahblity and repair require- 
ments to be specified by manu- 
facturer's representative. 


Acceptable. 


Acceptability and repay require- 
ments to be specified by manu- 
facturer's representative. 


Acceptable. 


Replace lug prior to attaching 
Turbine Exhaust Exit Pressure 
Check Fixture G3144. 


Refer to R-3896-86 for repair of 
studs, brackets, and insulators. 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representative. 


Acceptable. 


Acceptability and repair require- 
ments tu be specified by manu- 
facturer's representative, 


Rework inlet flange as outlined 
in paragraph 8-27C,. 


8-10A 
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ALLOWABLE 
EROSION 


- ~~ REMAINING 
LUG AREA 


SECTION A-A 


THRUST bares 
CHAMBER 


BODY me sone LUG 


1. MEASURE DIMFNSIONS a, b, ¢, andd. 
DIMENSIONS MUST BE TAKEN AT MAXIMUM 
ERODED AREA (i.e.. TO OBTAIN MINIMUM 


REMAINING CROS83 SECTION). 


2, CALCULATE REMAINING LUG AREA 
USING FORMULA: 


(arzo+0) 4 = LUG AREA. 


3. REMAINING LUG AREA MUST BE 
9 028 SQUARE INCH OR LARGER 


as 209200-1-9| 


Figure 8-5A, Determining Area of Thrust 
Chainber Lugs 
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8-14. VISUAL INSPECTION. Record all dam- 
age on the thrust chamber assembly damage 
record furm (figure 8-1), Use the thrust cham- 
ber assembly damage locator (figure 8-2) when 
defining area of thrust chamber damage. See 
figure 8-6 for typical types of baffle deformation 
and figure 8-7 for typical types of tube damage. 


a. Inspect injector for the following types of 
damage; 


(1) Baffle for separation. 
(2) Baffle for deformation. 
(3) Injector face and baffles for erosion. 


(4) Orifices for contamination and obstruc- 
tions. 


(5) Orifices for ring cracks between ori- 
fices. 
(6) Ring-to-land for separation. 


b. Inspect thrust chamber bady for the follow- 
ing types of damage: 


(1) Tubes for dents, nicks, scratches, 
cracks, peeling of nickel plating, crown burn- 
ing, and pinholes. 


en rene 
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(2) Tension bands for external weld fail- 
ures and cracks. 


(3) Fuel return manifold braze joints for 
internal failures. 


(4) Tubes for braze washout between tubes. 


(5) &ahaust manifold tur cracks, dents, 
and deformation. 


(6) Thrust charmber nozzle extension mating 
flange for deformation. 


(7) Injector end ring and exit end ring for 
braze joint failure. 


(8) Splice joint failure. 
c. Inspect the oxidizer dome, thrust cham- 
ber, and injector instrumentation, prefill, 
drain, and purge bosses for cracked welds. 


d. inspect the general engine structure for 
defects in welds or in the parent material. 


CIRCUMFERENTIAL 
DEFORMATION 


RADIAL. 
DEFORMATION 


Me, 


section Y°¥ 


F saa 


view X-}. 


. a seta 


Figure 8-6. Thrust Chamber Injector Baffle Deformation (Typical) 
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Volume I 
won 
4 
1 IRANSVERSE TUBE CRACK 2 LONGITUDINAL TUBE CRACK 
3 NOZZLE GATE FAILURE 4 SPL CE JOINT FAILURE 


NOTH 


SHOWN ARE POSSIBLE TUBE 
DAMAGES ON THE GAS SIDE 
OF THE TUDES. LEAKAGE 
ON THE EXTERNAL SIDE OF 
THE TUDES IS USUALLY FROM 
PIN HOLE TYPE DEFECTS 


\ 


iA 


3 TUBE BURNING AND GATE 
FLAP FAILURE 


PARENT MATE - 
RIAL FLOW AND 
EROSION 


293201-E-3 


sioner 


a i 
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Figure 8-7. Thrust Chamber Tube Damage (Typical) 
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8-15. THRUST CHAMBER }.ODY REPAIRS, 


8-16. Specific type of repgir required for each 
defect must be determined either by the xepair 
designated in figure 8-5 or as recommended by 
the manufacturer's representative. 


8-17. WELDING. All welding on the thrust 
chamber utilizes the TIG heliarc welding proc- 
ess with an argon gas backup. Inconel X tube 
repairs are welded using Inconel 62 wire while 
repairs on the 347 CRES thrust chamber exhaust 
manifold are made with type 347 stainless steel 
filier rod or Hastelloy W filler rod. All welds 
must be accomplished by a single pass opera- 
tion, unless otherwise specified below, using 

a minimum heat while maintaining 100-percent 
weld penetration. Whenever possible, the weld 
must extend 1/8 to 1/4 inch beyond the end of 
the defect. All welds must be dye penetrant 
inspected. No cracks are acceptable. 


CAUTION 


Do not weld tnto a braze fillet, since 
a porous bond will be produced. 


8-18. BRAZING. Repair brazing on the thrust 
chamber tubes utilizes either the tungsten inert 
gas process or the oxyacetylene process, a3 
specified. All brazing must be done with an 
argon gas backup, in accordance with paragraph 
8-11. All thrust chamber brazing must be done 
with wire RBCG17U-064 (Rocketdyne), as speci- 
fied. When both welding and brazing are re- 
quired, always braze into the weld. After com- 
pleting repair of the thrust chamber or oxidizer 
dome, the oxidizer dome must be flushed as out- 
lined in R-3896-11. 


8-18A. REPAIRING MINOR LEAKS. Repair 
minor leaks inside thrust chamber with either 
white sealant RT V-102 (General Slectric) or 
425 alurninum-foil tape (Minne: ota Mining and 
Mfg) as follows: 


a. Using a fine, stainless-steel! brush, clean 
surface at leak location and se: aro] inches of 
surrounding area to remove aj] loose carbon and 
foreign residue, 


NOTE 


Nickel plate must not be removed 
{ror tube surface by excessive 
abrasion, 
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WARNING 


The following procedure uses tri- 
chloroethylene, which is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the 
liquid can cause serious injury 
or death. 


b. Wipe leak location and surrounding area 
with a cloth moistened with trichloroethylene 
(MIL-T-27602), Allow area to dry. 


c. Apply either white sealant RTV-102 
(General Electric) or 425 aluminum-foil tape 
(Minnesota Mining and Mfg) 1o leak location and 
surroundin irea as follows: 


(1) Apply white sealant directly from tube to 
leak location, then spread sealant over surround- 
ing area until smooth. The sealant should be 
approximately 1/8 inch thick at the leak location 
and tapered into the surrounding area. 


(2) If aluminum toil tape is to be applied 
instead of white sealant, apply tape to leak loca- 
tion and surrounding area. Press tape firmly 
in place to provide a good bond between metal 
surface and tape. 


8-19, REPAIRING CRACKS. The degree of 
damage resulting from the crack determines the 
type of repair required. If damage is extensive 
and requires a patch, proceed to paragraphs 
8-25 and 8-26, as applicable. If the crack re- 
quires only welding, proceed as follows: 


a. Using a mini-grinder, groove crack so it 
is readily visible. 


WARNING 


The following procedure uses acetone, 
which {ts extremely flammable and 
must not be used near sparks, heat, 
or any sourre of flame. It is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid can 
cause serious tnjury or death. 


b. Clean around crack with acetone (Federal 
Specification O-A-51); then dry repaired area. 


c. Weld crack using process outlined in para- 
graph 8-17. Weld longitudinal cracks in a single 
pass. Use two passes on a transverse crack. 
Start at one end of the crack and make a pass, 
stopping at the crown of the tube. Repeat the 
process, starting at the other end of the crack. 


d. Ifa crack extends into a braze fillet, TIG 
braze ag outlined in paragranh 8-18. 
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e. Perform dye penetrant inspection on the 
weld as outlined in R-3896-3, Volume I. No 
cracks are allowable. 


NOTE 


If cracks are discovered during the 
inspection, repeat this procedure 
one time only, No more than two 
weld passes shall he made on a 
transverse crack or three passes 
on a longitudinal crack, or it will 
be necessary to remove the welds 
and install a patch. 


f. Flush oxidizer dome as outlined in 
R-3896-11, at completion of thrust chamber 
tube repair or oxidizer dome repair, 


8-20, TUBE-TO.-TUBE REPAIRS. Repairs to 
eliminate hot-gas leakage must be accomplished 
as follows: 


WARNING 


The following procedure uses 
methylene chloride, which is a 
toxic solvent, Inhalation of its 
vapors or prolonged contact with 
the liquid can cause serious injury 
or death. 


a. Using a fine, stainless steel brush, clean 
joint at leak location and several inches of sur- 
rounding area to remove all loose carbon and 
foreign residue, 


NOTE 


Do not remove nickel plate from tube 
surface by excessive abrasion. 


b. Using a clean acid brush, wash wire 
brushed area with methylene chloride (com- 
mercial grade). 


c. Apply a small quantity of Nicrobraz flux 
(Walk Colmonoy) tu a clean, fine, stainless- 
steel brush, Scrub joint area, flush with hot 
water, air-dry, and inspect for cleanness. 


d. Apply a thin coat of Nicrobraz Mux (Wall 


Colmonoy) to joint area and surrounding heat- 
affected zone. 
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e. Apply a thin coat of Nicrobraz flux (Wall 
Colmonoy) to a 1/32-inch diameter brazing alloy 
filler wire RBO170-064 (Rocketdyne). 


f. Using a size 000 tlp, adjust torch to pro- 
duce a neutral flame of size and shape to 
properly melt and flow brazing alloy without 
damaging tube wall. 


g. Place torch tip into joint until it contacts 
and is guided by tube side walls during brazing, 


h. Insert flux-coated brazing alloy wire into 
joint, starting repair not less than 2 inches from 
leak location, and extending repair fillet at least 
2 inches beyond leak lovation or as far as neces- 
sary to seal leak. When leak location is within 
3 inches of injector ring, extend repair fillet to 
injector end ring. 


i. Allow repair to air-cool until cool to touch. 
Using hct water and a fine, stainless-steel brush, 
remove flux residue from joint and surrounding 
area, 


j. After all flux residue has been removed 
from repaired area, flush with hot running tap 
water and air-dry. 


k. If leakage persists, repeat steps c through]. 


8-21. OXYACETYLENE BRAZE PINHOLE 
REPAIRS. Repairs to eliminate fuel leakage 
must be accomplished as follows: 


WARNING 


The following procedure uses 
methylene chloride, which ig a 
toxic solvent. Inhalation of its 
vapors or prolonged contact with 
the liquid can cause serious injury 
or death, 


a. Using a fine, stainless-steel brush, clean 
tube surface at leak location and several inches 
of surrounding area to remove al) Joose carbon 
and Joreign residue. 


NOTE 
Do not remove nickel} plate from tube 
surface by excessive abrasion. 


b. Remove oxideor foreign residue from 
surrounding area with emery cloth untt] surface 
appears bright and clean, 
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c. Using a clean acid brush, wash polished 
area with methylene chloride (commercial 
grade), 


d. Apply a small quantity of Nicrobraz flux 
(Wall Colmonoy), toa clean, fine, stainless- 
Steel beush. Scrub area sround pinhole, flush 
with hot water, air-dry, and inspect for 
cleanness, 


e. Apply a thin coat of Nicrobraz flux (Wall 
Colmonoy) to leak lecation and surrounding 
heat-alfected zone, 


f. Apply a thin coat of Nicrobraz flux (Wall 
Colmonoy) tu a 1/32-inch diameter brazing alloy 
filler wire RBO170-064 (Rocketdyne). 


g. Using a size 000 tip, adjust torch to pro- 
duce a neutral flame of size and shape ta 
properly melt and flow brazing alloy without 
damaging wall, 


h, Heat area surreinding leak until brazing 
alloy flows into pinhole and over surrounding 
tube surface, 


a SA SPL AS APU 


NORMAL TUBE+TO- 
RING JOINT 
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i, Allow repuly to air-cool until coal to 
touch. Using hot water und a fine, stainless- 
steel] brush, remave flux residue from tube. 


je After all flux residue has been removed 
from repaired areas, flush with hot running tap 
water and air-dry. 


8-22, TUBE-TO-EXIT END RING REPAIRS, 
Repairs to eHminate fuel leakage inside thrust 
chamber at tube-to-exit end ring (figure 8-8) 
must be accomplished as outlined In paragraph 
8-23 to 8-24 and as follows: 


WARNING 


The following procedure uses 
methylene chloride, which is a 
toxic Solvent. Inhalation of its 
yapors or prolonged contact with 
the liquid can cause Serious Injury 
or death. 


a. Using a fine, stainless-steel brush, 
elean joint at leak location and several inches 
of surrounding area to remove all loose carbon 
and foreign residue, 


TIG OR TORCH 
BRAZED AREA 
(TYPICAL 3 PLACES) 


209202 -F-3 


a 


Figure 8-8, Tube-To-Exit End Ring Braze Fillet 
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NOTE 


Do not remove nickel plate from: tube 
surface hy excessive abrasion, 


bt, Using a clean acid brush, wash joint area 
with methylene chloride (commercial grade). 


c. Remove remaining surface contaminution, 
using a fine, stainless steel], rotary brush, 
Repeat steps aandb. Prepared joint area 
must be bright and clean before continuing. 


ad. Apply a small quantity of Nicrobraz flux 
(Wall Colmonoy) to a clean, fine, stainless- 
steel brush. Scrub avea around leak, flush 
with hot water, air-dry, and inspect for 
cloanness. 


e, Torch braze or TIG hraze as oullned in 
paragraph 8-23 or 8-24, 


8-23, ‘TUBF-TO-EXIT END RING OXX- 
ACETYLENE TORCH BRA@ING, 


a. Apply a thin coat of Nicrobraz flux (Wall 
Colmonoy) to leak location and surrounding 
heat-affected zone. 


b. Apply a coat of Nicrobraz Mux ‘Wall 
Colmonoy) to several inches of the end of a 
1/16-inch dlameter brazing alloy Mller wire 
RBO0170-064 (Rocketdvne). 


ec, Using a size 0 tip, adjust torch to pro- 
duce a low-velocity neutral flame, with inner 
cone approximately 1/@-inech long, Proper 
adjustment of flame applies sufficient heat to 
tube surface ang forward ond of exit ring to 
meit and flow brazing alloy wiiiiout damaging 
tube wall, 


a. Heat suvface of exit end ring below leak 
until flux becomes fluid. Maintain ring surface 
at dull red heat while concentrating heat along 
chamfered forward edge of ring and tube sur- 
face just above ring. 


e. Add flux to ring and tube surtace, using 
and of brazing «alloy filler wire as an applicator 
to maintain good flux cover during brazing. 


f, Touch flux-coated tip of brazing alloy 
filler wive to tube surface just above forward 
edge of ring. Repeat at rapid intervals until 
melting and flow of Mller wire is observed. 
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g. Apply alloy in smal! amounts, flowing each 
amount deposited each time into tube-to-ring 
opening. 


h, Continue applying alloy around tube-to- 
ring opening until opening is sealed and a full 
fiJlet is generated, as shown in figure 8-8, 


i. Allow repair to air-cool to less than 
200° F. 


j. Remove residual flux with bot water and 
a fine, stainless-steel brush, Air-dry; then 
visually inspect for defects using magnification 
up to 20X, 


8-24, TUBE-TO-EXIT END RING TIG 
BRAZING, 


a, ‘TSG braze per applicabie portion of para- 
graph 8-18, 


b, Continue alloy applicaiion around tube- 
to-ring opening until full fillet 1s generated, as 
shown in figure 8-8, 


8-25, INSYAGCLING BUTT PATCH. A butt 
patch (figure 8-9) 1s used when there is no 
joining cf a weld tu a braze fillet, Only welding 
is required on a butt patch, 


WARNING 


The following procedure uses acctone, 
which ts flammable and must not be 
used near heat, sparks, or open 
flame, Inhalation of its vapors or 
prolonged contact with the Hquid 

can cause sertous injury, 


a. Using a mini-grinder, remove defective 
section of tubing in an oval shape, 


CAUTION 


Edges must be Hled square, not 
chamfered, 


b. Using a file, remove burs from edges of 
tube opening. 


c. Clean area inside tube with emery cloth 
and acetone (Federal Specification O-A-51); 
then dry repair area. 
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d. Fabricate a patch, the same size and con- 


figuration as tube opening, from a piece of tube 
205233, 


e. Tack two 0.040-inch Inconel 62 wires (ap- 
proximately 4 inches long) to patch. Position 
wires approximately 1/4 inch from ends of patch 
and twist wires together to form a handle. 


f. Blend edges of patch to tube opening, main- 
taining a 0.010- to 0.020-inch gap between patch 
and sides of opening. 


g. Hold patch in pusition in tube opening and 
tack it in pitee using the tack sequence illus- 
trated in figure 8-9, Use a wedge-shaped 
stainless-steel tool (1/16 x 1/2 inch) to form 
contour of patch while tacks are being made. 


CAUTION 


The base metal in the tube must not 
be ground. The wires may project 
Slightly. 


h. Using a mini-grinder, remove installation 
wire from patch. 


hA. Use a high-volume, low-pressure, argon 
gas purge as backup during weld repair. 


i. Weld patch using process outlined in para- 
graph 8-17 and sequence outlined in figure 8-9, 


NOTE 


During weld repair, a minimum 
amount of heat must be used, main- 
taining 100-percent weld penetration. 


j. After each weld pass, check for and re- 
move, if required, cold laps and pinholes, 


k. Perform dye-penetrant inspection on weld 
as outli.od in R-3896-3, Volume I. No cracks 
are allowable. 


l. Re-weld cracks found during dye penetrant 
inspection. 


m. lf more than 3 passes are requiied to 
weld a crack, remove patch and install a new 
patch. The procedure must then be repeated. 


n, Flush oxidizer dome as outlined in 
R-3896-11, at completion of thrust chamber 
tube repair or oxidizer dome repair. 


8-26. INSTALLING MODIFIED BUTT PATCH. 
The modified butt patch (figure 8-10) is used to 
repair a tube defect that ia not repairable with 
an ordinary butt pateh, Both welding and brazing 
techniques are required on the modified butt 
pitch. 
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8-16A/8-16B 
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LOCATE DEFFCT AND 
DEFINE AREA FUR 
CUTOUT. 


MAKE CUTOUT AND) FABRICATE PATCH 
LEAVING 0,010 TO 0,020 INCI] BETWEEN 
TURE AND PATCH. 


TACK INSTAL LATION 
WIRE TO PATCH 


TACK PATCH TO TUBE IN 
SEQUENCE 1 THROUGH 5 
WITH INCONEL $2 AND 
REMOVE INSTALLATION WIRE 


WELD WITH INCONEL 62 WIRE, STARTING AT 
CENTER OF BOTH SIDES OF PATCIt AND 
WELDING BOTH WAYS. 


208201-E-4A 


Figure 8-9, Installing Thrust Chamber Butt Patch 
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Section VIII 
Paragraph 8-27 


4. Remove defective section of tube, cutting 
the side between tubes straight and the remain- 
ing sides oval. 


CAUTION 


Edges must be filed square, not 

chamfered. 
b. Using a file, remove burs from edges of 
tube opening. 


c, Using emery cloth and a wire brush, re- 
move furnace braze alloy from tule for a dis- 
tance of 1/8 inch from edge around opening. 


d. Using TiG-heliare brazing precess and 
brazing alloy RBO170- 064 (Rocketdyne), build 
a layer of alloy between tubes and extend alloy 
1/4 inch up from fillet and 1/4 inch beyond ends 
of tube opening. 


NOTE 


Two or three weld passes may be 
required to complete the alloy 
buildup. 


e, Using a mini-grinder, remove excessive 
braze alloy from inside of tube and remove 
cokl laps and pinholes, if required, 


f, Fabricate a patch, same size and config- 
uration as tube opening, from a2 piece of tube 
205233, 


ft. Tack two 0. 040-inch Inconel 62 wires 
(approximately 4 mehes lony) to patch, Posi- 
tion wires approximately 1/4 inch from eads of 
patch and twist wires together to form a handle. 


h. Blend edges of patch to tube opening, 
maintaining a 0. 010- to 0,020-inch gap between 
patch and sides of opening. 


i, Hold patch in position in tube opening and 
tack it in place using tack sequence illustrated 
in figure 8-10. Use a wedged-shape stainless- 
steel tool (1/16 x 1/2 inch) to form contour of 
patch while tacks are heing made. 

CAUTION 
The base metal in the tube must not 
be ground. The wires may project 
slightly. 
Using a mini-grinder, remove installation 
wire from patch. 
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jA. * - > high-volume, low-pressure, argon 
gasp  ,. us backup during weld and braze 
repair. 


k, Braze and weld (paragraphs 8-17 and 
8-18} patch using sequence outlined in figure 
8-10. 


NOTE 


During weld repair, a minimum 
amount of heat inust be used, main- 
taining 100-percent weld penetra- 
tion, 


1, After each weld and braze step, use a 
mini-grinder and remove cold laps and pinholes 
from weld, if required. 


m. Perform dye-penetrant inspection on 
weld as cutlined in R-38965-3, Volume I. No 
cracks are allowable, 


n. Re-weld cracks found during dye-penetrant 
inspections. 


o. If more than 9 passes are requirad to 
weld a crack, remove patch and install a new 
patch. The procedure must then be repeated. 


p. Flush oxidizer dome as outlined in 
R-3896-11, at completion of thrust chamber tube 
repair or oxidizer dome repair. 


8-27, INSTALLING INSERT PATCH. An insert 
patch (figure 8-11) is required when a tube de- 
fect is discovered under a tension band or flame 
shield. The repair must be made from inside 
the thrust chamber. An opening is made in the 
tube opposite the location of the defect and the 
repair made through this opening. 


a. Locate defect by tube number and approxi- 
mate distance from exhaust manifold, 


hb. Remove a section of tube from gas side 
of tube opposite defect in an ovai shape. 


CAUTION 


Edges must be filed square, not 
chamfered, 


c. Using a file, remove burs from edges of 
tube opening. 
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USING WIRE RB0i70-064, 

EATEND BRAZE 

APPROXIMATELY 1/4 INCH 

UP BOTH ENDS OF CUT 

OPENING IN ae aia 
ie 


scaled Py 
7 USING WIAE RBOI70-086, 
BUILD UP BRAZE BETWEEN 
-“ TUBES To BRIDGE AND 
a EXTEND t/4 INCH BEYOND 
END OF CUT-OUT, 


| jE) 
We NS 
TACK 


INSTALLATION 
— 0,010 70 0,020 INCI 


i pirat he BETWEEN TUBE 
PATCH : 
paar AND PATCH 


TALK 1S HROUGH $ 
WITH INCONEL 62 WIHE. 
TACK 46 AND 7 WITH 
WIRE RBO170-064, THEN 
REMOVE INSTALLATION 
WIRE, 


USING WIRE KB0170-064, FUSE 

THE BOTTOM SIDE OF THE 

PATCH TO THE PREVIOUS FILLET, 

STARTIIO At TACK 6. | 


TACK NO, 3 


NS 
Is 1/10" 


USING WIRE RAD170.064, 
FUSE TOP SIDE OF PATCH 
TO PREVIOUS FILLET, 1/16 mS 
STARTING AT TOP 

CORNER OF PATCH. 


WE‘.D WITH INCONEL 62 WIRK, STARTING 
FROM CUNTER OF PATCH. TIG BRAZE 
THE FINAL 1/18 INCH ON BOTIEL 

ENDS WITH WIRE RBO170-084. 


205201-8-5C 


Figure 8-10, Installing Thrust Chamber Modified Butt Patch 
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Section VIII 
Paragraphs 8-27A to 8-27C 


WARNING 


The following procedure uses ace- 
tone, which is extremely flaramable 
and must not be used near sparks, 
het, or any source of flame. It is 
a toxie solvent. Inhalation of its 
vapors or prolonged contact with the 
liquid can cause serious injury or 
death. 


d. Clean inside of tube around defect by wire 
brushing and washing with acctone (Federal 
Specification O-A-51), Dry acetone from tube. 


e. Fabricate a patch, which overlaps defect 
by 0.250 inch, from a piece of tube 205223, 


{, Tack two 0. 040-inch Inconel 62 wires 
(approximately 6 inches long) to patch. Posi- 
tion wires approximately 1/4 inch from ends of 
patch and twist wires together to form a handle. 


g. Use a high-volume, low-pressure argon 
gas purge as backup during weld repair. 


h. Wotd patch in position in tube opening and 
tack it in sequence, illustrated in figure 8-11, 
using a minimum heat input, 


i, Weld patch on inside of tube using a mint{- 
mum amount of heat, maintaining 100-percent 
weld penetration. Refer to paragraph 8-17 for 
welding procedure. 


j. Perform dye-penetrant inspection on weld 
as outlined in R-3896-3, Volume [. No cracks 
are allowable. 


k. Re-weld cracks found during dye- 
penetrant inspection. 


1], If more than 3 passes are required to 
weld a crack, remove patch and install a new 
patch. The procedure must then be repeated. 


m. Install a patch on gas side of tube as out- 
lined in paragraph 8-25 or 8-26, as apolicable. 


n. Flush oxidizer dome as outlined in 
R-3896-11, at completion of thrust chamber 
tube repair or oxidizer dome repair. 


8-27A. REPAIRING BLOWN-OUT TUBE 
WITHIN INJECTOR END RING CAVITY INJEC- 
TOR INSTALLED). 


a. Remove tube section, starting 3/8 inch 
below injector end ring, for a length of 2 inches 
anda minimum width, to allow installation of 
part number XXX sleeve, See figure 8-12, 
view A. 
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b. Seal downstream portion of tube opening 
with aluminum tape (Minnesota Mining and Mfg), 
or equivalent, to prevent any material from 
dropping into flow passage, See figure 8-12, 
view B, 


c. Install part number XXX sleeve with slot 
alined, aS shown in figure 8-12, view B. 


d. TIG braze as outlined in paragraph 8-18 
and as shown in figure 8-12, view B, 


e. Remove aluminum tape. 


f, Install butt patch as outlined in paragraph 
8-25. 


8-27B, REPAIRING BLOWN-OUT TUBE 
WITHIN INJECTOR END RING CAVITY 
(INJECTOR REMOVED), 


a. Instal) part number YYY sleeve from top 
of flow tube. Orient installation as shown in 
figure 8-12, view C, 


b, TIG braze as outlined in paragraph 8-18 
and as shown in «igure 8-12, view C. 


§-27C. ‘THRUST CHAMBER EXHAUST MANI- 
FOLD INLET FLANGE REWORK, 


a. Make sure flange polishing tool T-5047802 
is ready for use and that filtering bowl and lubri- 
cating bow! have been serviced as outlined in 
R- 3896-5, 


WARNING 


The following procedure uses tri- 
chloroethylene, which is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serlous injury or death. 


b. Clean carbon from inlet flange face and 
approximately 1 inch down on inside surface. 
Use a cloth moistened with trichloroethylene 
(MIL-T-27602) to wipe surface; then allow area 
todry. Place polyethylene material in inlet to 
catch metal shavings and water. Tape poly- 
ethylene material to inside surface of flange and 
make sure tape is approximately 1/8 inch below 
face of flange. 


NOTE 


During this procedure, it will be neces- 
sary to periodically remove the sharp 
edges from ID and OD of the flange and 
boltholes, to prevent burs from damaging 
flange surface, 


c. Place a sheet of plywood (2' x 2' x 1/4"), 
or equivalent, between inlet flange and thrust 
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LOCATE APPROXIMATE AREA MAXE CUTOUT ON GAS SIDE OF TUBE. 
OF DEFECT ON GAS SIDE OF FABRICATE PATCH TO FIT OVER DEFECT 
THE TUNF. 


TACK INSTALLATION 
WIRE TO PATCH 


aa, 
/ 


TACK PATCH TO TUBE IN WELD WITH INCONEL 62 WIRE STARTING 
SEQUENCE 1 THROUGH 4 AT CENTER ON BOTH SIDES OF PATCH 
ae INSTALLATION AND WELDING BOTH WAYS. 

WIRE. z 
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Figure 8-11. Installing Thrust Chamber Insert Patch 
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TIG BRAZE AROUND 
PERIPHERY OF SLEEVE 


INSPECTION 
WINDOW 


VIEW A 


VIEW B 


ee 
tase TIG BRAZE AROUND 
A PERIPHERY OF SLEZVE 


2-9/16" 
% oe SLEEVE P/N XXX 
= A 


MAKE SLEEVES FROM 8/6" OD X 0.035" WALL 
347 OR 321 STAINLESS STEEL TUBING AND 
FLARE PER MIL-STD-33584, 


| BLEEVE FROM 


2-3/8" | DROPPING INTO 
| TUBF 
— |—o, 30" 


Figure 8-12. Installing Tube Section 
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| 


carer 


FLARE (Mi, STD-33584) 


SLEEVE P/N YYY 


MINIMUM FLARE 
TO PREVENT 


FL-3-2-52 


R 3896-3 


Section VIE 


Volume IJ 


chamber body to protect T/C tubes. Maintain 
clearance between tool roller guides and 
plywood. 


d, Take measurements of inlet flange as 
follows: (See figures 8-13 and 8-14.) 


(1) Use a straightedge and feeler gage. 


(2) Take measurements with straightedge 
across center of flange at bolthole locations 
180° apart. 


{3) Record measurements on chart. 
e. Remove leak monitor port plug. 


f. Insta]] handle retaining bracket on No. 1 
side tension-tie with bracket and "U" shaped 
cutout at maximum distance from inlet flange. 
See figure 8-15, ‘Tighten nuts on clamp evenly 
£0 that clamp makes full contact with tension- 
tie. 


VUE LOOKING AFT 
30 
180° 


eS 
[ “4,0 CSTRAIGHTEDGE 


NOTE YA ae 
SECTION A-A 


POINTS TO MEASURE 
ARE INDICATED BY 
BOLTHOLE NUMBERS 
AND DEGREES, 


g. Check the 3 emery disk mounting pads on 
tool T-5047802 for flatness by placing a straight- 
edge across pads and measuring gap witha 
fecler gage. Gap must not exceed 0,001 inch 
on any pad. Make sure all adhesive is removed 
and also that pads are smooth and free of sur- 
face defects. 


h. Prepare #40 grit, 3 inch emery disks by 
trimming off two edges and folding edges as 
indicated in figure 8-16, 


i. Install #40 grit emery on the 3 mounting 
pads and press firmly in place. Make sure 
leacling edge of emery is bonded securely. 


j. Carefully place too) on flange so that emery 
seats on flange without sliding. (See figure 
8-15.) 


k. Install handle on tool and secure with lock- 
pin. Turn air supply valve off; then connect 
shop air supply, Place handle in retaining 
bracket and secure with Ic*kpin. 


SIUTEACE 
DIME SSION 
EX SHING 
DISTENSION 


——— ee’ 


7 SERAIGHTEDGE 4, 


EXHAUST MANIFOLD 
INLET FLANGE 
f1-3-2-62 


Figure 8-13, Thrust Chamber Exhaust Manifold Inlet Flange Dimension Locator 
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Section VITI 


LOCATION 
BOLTHOLE | DEGREES 


DISHING AT ID 
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SPOTFACE DIMENSION(a) 
AFTER 


fa) Measure spotface dimension on bolthole diameter centerline and on the same side of 


hole before and after rework. 


Figure 8-14. Thrust Chamber Exhaust Manifold Inlet Flange Dimension Record (Typical) 


1. Turn regulator counterclockwise to off 
position. (Spring tension relieved.) 


m. Turn on air supply valve. 


n. Wet entire flange surface with water 
through the lightening holes. 


o. Slowly turn regulator on until plate begins 
to rotate. Adjust speed of plate so that it 
rotates without chattering, in the range of 12 to 
20 rpm (% to 5 revolutions every 15 seconds) 
and at an operating pressure of approximately 
30 psig. Note tool starting time. 


p. Stop tool immediately if chattering or 
erratic operation occurs. The cause for abnor- 
mal operation of the tool must be corrected 
before procecding. 


CAUTION 
Chattering or crratic operation of 
the tool can cause damage to the 
flange surface. 


q. Adjust alr motor lubricator to supply oil 
to motor at approximately 3 drops a minute. 
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r. Continually apply .ater to flange surface 
to flush away cuttings. 


s. Periodically check the following during 
operation of the tool: 


(1) Check that emery disks remain In 
place on mounting pads. 


(2) Observe cutting operation through in- 
spection holes to make sure emery ts not galling 
flange surface. 


(3) Check for adequate clearance between 
roller guides and plywood. 


NOTE 


If galling does occur during the cutting 
operation, it may be necessary to 
change the emery and/or remove sharp 
edges from ID and OD of flange and 
boltholes. 


+, After approximately 10 minutes of opera- 
tion, turn off air supply valve, disconnect alr 
supply amd handle; then carefully lift tool from 
flange. 
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HANDLE RETAISING BIAACKE I 


Figure 8-15, 


u. Inspect flange surface for galling, ridges, 
scratches, etc. It may be necessary to remove 
sharp edges from ID and OD of flange and bolt- 
holes. 


v. Remove used emery from mounting pads 
and thoroughly dry pads. Make sure pads are 
smooth and all adhesive is removed, 


w. Tnatall new #40 grit emery on the 3 mount- 
ing pads and press firmly in place. Make sure 
leading edge of emery is bonded securely. 


x, Repeat steps J through w as applicable 
until surface finish indicates emery disks have 
made contact with entire flange surface. 


y. Repeat steps j through w as applicable 
using #80 grit emery. Continue using #80 grit 


EXHAUST MANIFOLD 
ISLET RL ANGE 


POL YR THY CERNE 
TAPED TO UNSIDE 
SURFACE OF ISLET 


LEAR MOSTFOR PORT 


Section VIEI 


ROE LEM GE IDF 
wrt ace 


“EMERY ‘a SUING? 
PADIS Po ACES: 


Ft-3-2-64 


Reworking Thrust Chamber Exhaust Manifold Inlet Flange 


emery until all surface irregularities from the 
#40 grit emery have been removed from flange. 


z. Turn off air supply valve, disconnect air 
supply and handle; then carefully lift tool from 
flange. 


aa. Use straightedge and feeler gage to 
check dishing condition. (See figure 8-13.) 
Maximum allowable dishing on ID of flange at 
any location is 0,003 inch. Any dishing noted 
on the OD of the flange is acceptable. 


ab, Continue using #80 grit emery until dish- 
ing has been removed to 0.003 inch maximum 
by repeating steps j through w as applicable. 


ac. Turn off air supply valve, disconnect air 
supply and handle; then carefully lift tool from 
flange. 
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fOLD 
TINES 


ADHESIVE SIDE 


NEMA OLE es SIDE 


NOTE 
DIMENSIONS ARE ALUROXIMATE. 


¥t-9-2-63 


—. 


Figure 8-16. Emery Disk Dimensions 


ad. Remove emery from mounting pad and 
open air filter vent to drain any moisture, 


ac, Remove sharp edges from ID and OD of 
flange and boltholes. 


af. Polish entire fienge surface by hand if 
required with a fine grit emery cloth, sanding 
block, and water, to obtaina c finish or 
better. 


ag. Remove plywood and handle retaining 
bracket. 


ah, Remove tape and polyethylene material 
from exhaust manifold inlet. Do not allow 


cuttings, water, or other objects to enter inlet, 


ai. Take measurements of inlet flange as 
follows: (See figures 8-13 and 8-14.) 


(1) Use a straightedge and feeler gage. 
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(2) Take measurements with straightedge 
across center of flange at balthole locations 
180° apart. 


(3) Record measurements on record (fig- 
ure 8-16). 


8-28. THRUST CHAMBER INJECTOR REPAIRS. 


8-29. WELDING. All welding on the thrust 
chamber injector utilizes the TIlG-heliare weld- 
ing process. Copper repairs are made, using 
deoxidized copper wire (STD170GBR0001), while 
instrumentation and hypergol boss welds are 
made using 348 CRES filler wire (MIL-R-5031). 
All welds must be dye-penetrant-inspected as 
outlined in R-3896-3, Volume Il. No cracks 
resulting from welding are acceptable. 


8-30. BRAZING, All brazing on the thrust 
chamber injector utilizes the TlG-heliarc 
brazing process, Copper-Gold-Nickel brazing 
alloy filler wire RBO170-065 (Rockeldyne) must 
be used as the filler wire. 


8-31. REPARING BAFFLE CRACKS OR 
HOLES. 


WARNING 


The following procedure uses 
acetone, which is Nammable and 
must not be used near heat, sparks, 
or open flame. Inhalation of its 
vapors or prolonged contact with 
the Hquid can cause serious injury. 


a. Using a minl-grinder, U-groove cracks 
or holes to a maximum depth of 1/8 inch. Main- 
tain a mintmum radius of 1/16 inch at base of 
groove, with a 30-60 degree included angle. 
Groove length should be a maximum of one inch. 


b. Using a clean, fine, stainless-steei brush, 
clean area around defect. Wash area with acetone 
(Federal Specification O-A-51). Air-dry baffle. 


c. Weld baffle as outlined in paragraph 8-29, 
Purge balfle being repalred, with backup gas 
through a needle inserted in third or fourth ori- 
fice hole from repair area. Use 10 CFH argon, 
argon helium, or helium, and 1/8-inch-minimum 
diameter tungsten, Do not use a sharp point. 


d. Weld buildup on baffle surface must not 
exceed 1/16 inch, measured from the highest 


point of area being repaired. Remove excess 


weld buildup with mini-grinder. 
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e. Perform a dye-penetrant inspection as 
outlined in R-3896-3, Volume I. No cracks 
are acceptable. Cracks discovered during in- 
spection must be re-welded as outlined in rein- 
spected, 


f. Flush oxidizer dome as outlined in 
R-3896-11, at completion of thrust chamber 
injector repair. 


g. Inspect all orifices in area of any baffle 
repair to make sure that orifices are not 
blocked or excessively restricted. Inserta 
0, 010-inch diameter undersized drill blank into 
each orifice, toa minimum depth of 1-1/4 
inches. Re-drill any orifice that does not ac- 
cept drill blank to drawing dimension. 


§-32. REPAIRING BAFFLE-TO-BAFFLE 
BRAZE CRACKS, 


a. Using a mini-grinder, V-groove crack 
to minimum depth of 1/16 inch, 


WARNING 


The following procedure uses ace- 
tone, which is extremely flammabie 
and must not be used near sparks, 
head, or any source of flame. It is 
a toxic solyent. Inhalation of its 
vapors or prolonged contact with 
the liquid can cause serious Injury 
or death, 


b. Using a clean, fine stainless steel brush, 
clean area around crack. V/ash area with ace- 
tone (Federal Specification O-A-51). Air-dry 
baffle. 


c. Braze crack as outlined in paragrayi: 8-30. 


8-33, (Deleted) 


8-34. (Deleted) 


8-35. (Deleted) 
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8-36. {NJECTOR OUT-OF- FLATNESS IN- 
SPECTION WHEN REMOVED FROM THRUST 
CHAMBER. 


a. Place injector ina face-down position on 
a clean, prepared surface. Surface must be 
cushioned and covered with polyethylene mate- 
rial to protect face of injector from damage and 
contamination. 


b. Lay a straightedge across 2 diagonal 
inner dome bolt pads and measure gap between 
straightedge and outermost part of injector 
flange. Record gap measurement. 


c. Repeat step b across remaining sets of 
inner dome bolt pads and record gap measure~« 
ments, 
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THRUST CHAMBER (UNINSTALLED) 


WARNING 


COMPONENT HANDLING FIXTURE SET G4068 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THR EQUIPMENT. 


9-1. THRUST CHAMBER ASSEMBLY 
20810{-31, 209201 THROUGH 209201-121, AND 
THROUGH 2. UNIN- 


STALLED). 


9-2. The following procedures contain disas- 
sembling, cleaning, inspecting and repairing, 
und assembling information for the thrust 
chamber removed from the engine. Repair 
procedures for the thrust chamber are Hmited; 
and in the event of replacement of the injector 
dome or thrust chamber body, a penalty firing 
will be required. If weld repairs are required 
on the thrust chamber, refo to section VII. 
See figure 9-1 for test equipment and special 
tools. Refer to R-3896-4 for protective clo- 
sures. Screws and bol's used to attach plate 
RX20610-211, closure RX20615-11, plate 
RK395-10072-011, and closure RK395-10061 
must be lubricated ‘Method A) with lubricant 
grease RBO140-012 (Rocketdyne), Specified 
lubrication methods are outlined in R-3896-3, 
Volume (. 


Part No. Nomenclature Use 
T-5029611 AHning Ping Alines dome and 
(4 required) injector with 
thrust chan.ger 
during assembly. 
T-5039247 Torque Torques outer 
Adapter dome bolts. 
G4068 Component Supports dome 
Handling and injector 
Fixture Set during removal 


and installation. 


Figure 9-1. Test Equipment and Special 
Tools for Thrust Chamber 


Figure 9-2 deleted. 


9-3. DISASSEMBLING. 


4. pte ehnees thrust chamber required 
5 accomplish necessary repairs and/or rv 
nlacement! See figure 9-3 for parts and index 


numbers. 
NOTE 


Approximate weight of dome and in- 
jector assembly is 2,800 pounds. 


Approximate weight of thrust cham- 
ber body is 5,400 pounds. 


e Obvious procedures to remove plugs, 
seals, gaskets, etc, are not In- 
cluded. 


a. To remove dome (13) and injector (19) 
with thrust chamber in either the vertical or 
horizontal positier, attach adapter 9024906 to 
dome. Torrjue adapter bolts to 600 in-lb 
minimum. 


b. On thrust chambers in vertical position: 


(1) Attach lift fixture 9024912 to adapter 
9024906 inetalled on dome. 


(2) Position a facility hoist over thrust 
chamber; then connect hoist to lifting eye of 
lift fixture 9024912, 


ec. On thrust chambers in horizontal position, 
use a facility hoist to lift and aline lift fixture 
9024931 with adapter 9024906 on dome (13); 
then attach fixture to adapter. 


d. Loosen bolts (14); then remove 4 Lolts 
and washers (15) in an equally spaced pattern. 
Install 4 alining plng T-5029611 in place of 
bolts that were removed. 


e. Remove plugs (10); then loosen bolts (i1} 
until bolt torque is approximately 100 ft-lb. 
Do not remove bolts at this time. 


f. Remove remainder of bolts (14) and 
washers (15). 


g- On thrust chambers in vertical position, 
use facility hoist und carefully Lift dome (13) 
and injector (19) from body (29). 
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h. On thrust chambers in horizontal posi- 
tion, use facility hoist and lift fixture to care- 
fully slide dome (13) and injector (19) from 
body (29). 


CAUTION 


The fachity hoist of lift fixture must 
support weight of dome and injector 
without impoging a load on the four 
alining pins. Slight adjustment of 
facility hoist height may be necessary 
to remove dorne and injector from 
body, 


i. On thrust chainbers in horizontal position, 
connect a second facility hoist to vertical lifting 
eye on lift fixture; then rotate fixture, dome, 
and injector 90 degrees. 


j. Using facility hoist, lower dame and in- 
jector on arlean, prepared surface. Surface 
must be cushioned and covered with polyethyl- 
ene material to protect face of injector fromm 
damage and contamination. 


k. Remove bolts (11) and seals (12). 


1. Using facility hoist, lift dome (13) from 
injector (19); then lower dome on a clean, pre- 
pared surface. Surface must be cushioned and 
covered with pelyethy:ene material to protect 
dome from damage and contamination. 


m. Remove lift fixture and adapters; then 
secure facility hoists. 


n. Remove 4 alining ping from body (29). 


o. Install protective covers and closures as 
required. Roeier to paragraph 9-2 for protec- 
tive closures. 


9-5. CLEANING. 


9-3. AJ) parts must be cleaned io enable a more 
tnorough inspection for defeccs, wear, or dam- 
age. All parts must be recteaned after repair. 
General procedures for cleaning specified items 
are outlined in R-3896~-3, Volume I. 
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9-7. INSPECTING AND REPAIRING. 

9-8. Inspection of the thrust chamber deter- 
mines if the individual parts are damaged. 
Inspect parts, that contact liquid oxvgen when 
installed, for evidence of dye. Parts with dyed 
surfaces must have dye stripped from part as 
outlined in R-3896-3, Volume 1. Inspect indi- 
vidual parts for general condition, damage to 
threads, corrosion, distortion, nicks, burs, and 
scratches. Refer to section VIII for disposition 
of defects and repair procedures. Replace pins 
(22, 22) if threads are damaged. 


9-9. ASSEMBLING. 


9-10. The lubricants used in this procedure are 
specified in the procedural steps. Specified 
lubrication procedures (methods) are outlined 

in R-3896-3, Volume I. See figure 9-3 for parts 
and index nuinbers and assemble the thrust 
chember ag follows: 


a. Verify that engine alinement pins 408329 
are installed in injector before injector is 
installed, 


NOTS 


Approximate weight of dome and in- 
jector assembly is 2,800 pounds. 
Approximate weight of thrust cuam- 
ber body is 6, 400 pounds. 


aA. To install dome (13) and injector (19) with 
thrust chamber in either the vertical or hori- 
zontal position, attach adapter 9024906 to dome. 
Torque adapter bolts io 600 in-lb minimum. 


b. On thrust chambers in vertical position: 


(1) Attach lift fixture 9024912 to adapter 
9024906 ‘astalled on dome. 


(2) Position a facility hoist over the dome; 
then connect hoist to lifting eye of lift fixture 
9024912, 


ce. On thrust chambers in horizontal position, 
use 2 facility hoists to lift and aline lift fixture 
0024931 with adapter 9024906 on dome (13); 
then attach fixture to adapter. 
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Figure 9-3. Thrust Chamber Assembly--Exploded View (Sheet 1 of 2) 
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1 Plug 12 Seal 23 ~~ Pin (Round) 33. Gasket(d) 
2 Seal 13. Dome 24 ~=—s- Plug 34 Bearing 
3 (Deleted) 14 Bot (a) 25 = Seal 35 Nameplate 
4 Plug 15 Washer 26 = Plug 36 Nut(e) 

5 Seal 16 Gasket 27 = Seal 37 Washer(e) 
6 Plug 17 Plug 28 Nameplate 38 Pinfe) 
6A Picg 18 Seal 29 Body 39 Washer(@) 
7 Seal 18A Plug 30 ~— Bol t(b) 40 Clevis(e) 
TA Seal 18B Seal 30 Drain Plug) 41 Tongue(®) 
B Plug 19 Injector 31. Washer(b) 42 Bracel®) 
9 Seal 20 O-ring 3) Seal(e) 45 Brace(e} 
10 Plug z1 Seal 32 Drain Adupter(@) 44 Plug 

11 Bolt 22 Pin (Diamond Sha; |) 45 Seal 


(a) Bolts (14) are of three different lengths and are installed in the hole positions indicated: 
THRUST CHAMBER NO. BOLTS HOLE POSITIONS 


208101-31 201599-5 il 

209201 201599-3 21, 31, 37, 41, 52 
201599 Remaining holes 

209201-11 through 201599-5 ji, 41 

209201-121 201589-3 21, 3i, 37, 58 


201599 Remaining holes 


(hb) On thruat chambers 208101-31, 209201, and 209201-11, 
(c) Op thrust chambers 209201-31 through 209201121, 

{d) On thrust chambers 209201-31 through 209201-81. 

{e) On thrust chambers 209201-41 through 209201- 121, 


ae re ee Nee TL 


Figure 9-3. Thrust Chamber Assembly--Exploded View (Sheet 2 uf 2) 


d. Install gasket (16) in groove of injector h. Install 4 alining ping T-5029611 in dome 
(19). (13) and injector bolt circle of body (29). Ping 
must be installed in an equally spaced pattern. 

e. Using facility hoist, lower dome (13) on 


injector (19). Aline index hole X on dome with i. Install pin (23) (round) and pin (22) (dia- 
index hole X on injector. mond shaped) in hody (29). 

{. Lubricate (Method R) seals (12) with J. Using facility hoist, lift dome and injectos 
fluorinated oil Krytox 143AZ (Du Pont) or to 9 convenient height to install injector-to- 
lubricant grease RBO140-012 (Rocketdyne) and body O-rings. 
install. 


k. Lubricate (Method K) O-ring (20) with 
NOTE £81281 grease (Dow Corning Corp); then install 
O-ring on injector (19), 
Bolts (t1, 14) are to be torqued al- 


ternately in equal steps of 1/3 of i, Ingtall geal (21) in thrust chamber. i 
their final torque value until final 
torque ig reached, Bolts are m. On thrust chambers in vertical position: 


torqued in steps g and p. 
(1) Using facility hoist, lift and aline dome 


g. Liibricate (Method A) bolts (11) with and injector with index pins (22, 23). 
lubricant grease RBO140-012 (Rocketdyne) und 
install. Torque bolts to 230 ft-lb in numerical {2) Carefully lower dome and injector on 
sequence indicated on dome (13). body (29). 
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n. On thrust chambers in horizontal position: 


(1) Using 2 facility hoists, 1. otate fixture 


and dome and injector 90 degrees; then remove 


facility hoist connected to vertical lifting eye. 
CAUTION 


Injector-to-body O-rings niust re- 
main in their proper place so that 
they will not be damaged. 


(2) Aline dome (13) and injector (19) with 
index pins (22, 23); then install dome and in- 
jector in body (29). 


o. Lubricate (Method A) bolts (14) and 
(Method F) washers (15) with lubricant grease 
RBO0140-012 (Rocketdyne); then install bolts 
and washers. Remove alining pins to ingtall 
remaining 4 bolts and washers. 

NOTE 


Bolts (14) muat be installed in hole 
positions indicated in figure 9-3. 


p- Torque bolts (11, 14) in numerical se- 
quence indicated on dome (13) as follows: 


(1) Using torque adapter T-5039247, 
torque bolts (14) to 140 ft-lb. 


(2) Torque bolts (11) to 460 ft-lb. 


(3) Using torque adapter T-5039247, 
torque bolts (14) to 280 ft-lb. 


(4) Torque bolts (11) to 685 +35 ft-lb. 


(5) Using torque adapter T-5039247, 
torque bolts (14) lo 425 +25 ft-lb. 


(6) Repeat substeps 4 and 5 in numerical 
sequence until specified torque is reached. 


(7) Following numerical sequence stamped 


on dome, back off first bolt (14) aad retorque 
to 335 +15 f{t-Ib. Repeat for next bolt until all 
bolts (14) are retorqued. 


q- Remove handling equipment and secure 
facility hoist. 


r. Lubricate (Method A) plugs (10) with 
lubricant grease RBO140-012 (Rocketdyne)and 
install in dome (13). Torque plugs to 105 +5 
ft-lb. 


rA. Safetywire bolts (14) and plugs (10). 


s. Lubricate and install the following plugs 
and seals. Lubricate (Method A) plugs with 
lubricant grease RB0140-012 (Rocketdyne). 
Lubricate (Method R) seals with {fluorinated 
oil Krytox 143AZ (Du Pont) or lubricant grease 
RBO140-012 (Rocketdyne). Torque plugs to 
values indicated and safetywire plugs. 


(1) Plugs (1) and seals (2). Torque to 
85 +5 in-lb. 


(2) Plug (4} and seal (5), Torque to 
70 +5 in-lb. 


(3) Plug (6) and geal (7). Torque to 
60 +10 ft-lb. 


(4) Plugs (6A) and seals (7A). ‘Torque to 
350 +15 in-lb. 


(5) Plug (8) and seal (9). Torque to 
85 +5 in-lb. 


gA. Lubricate and install the following plugs 


and seals. Lubricate (Method A) plugs with 
thread compound C--5A (Felt Products). Lu- 
bricate (Method R) seals with Brayco 777 
hydraulic fluid (Bray Oil Co). Torque plugs 
to values indicated and safetywire plugs. 


(1) Plug (17) and seal (18). Torque to 
85 +5 in-lb. 


(2) Plug (18A) and seal (18B). Torque to 
70 +5 in-lb. 


(3) Plug (44) and seal (45). Torque to 
70 +5 in-lb. 
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t. Lubricate and install the following plugs 
and seals. Lubricate (Method A) plugs with 
lubricant grease RB0140-012 (Rocketdyne). 
Lubricate (Method R) seals with fluorinated 
oil Krytox 143AZ (Du Pont). ‘Torque plugs to 
vaiues indicated and safetywire plugs. 


(1) Plug (24) and seal (25). Torque to 


(2) Plug (26) and seal (27). Torque to 
70 +5 in-lb. 


u. On thrust chambers 208101-31, 209201, 
and 209201-11, install bolita (30) and washers 
(31). Torque bolts to 63-77 ft-lb. Safetywire 
bolts. 


v. On thrust chambers 209201~-41 through 
209201-121, install pina (38), washers (37, 39), 
and nuts (36). Torque nuts to 60-80 ft-lb. 


NOTE 


VB must be stamped on the head of 
the pins (38). Pins not stamped 
with VB mus. not be used because 
of improper heat treatment. 


w. On thrust chambers 209201-31 through 
209201-81, install drain adapters (32) and gas- 
kets (33). Torque drain adaptera to 47-53 ft-lb. 
Safetywire adapters, 


x. On thrust chambers 209201-31 *hrough 
209201-121, install drain plugs (30) and seals 
(31). Torque drain plugs to 8-12 ft-lb. Safety- 
wire drain plugs. 


y- Install protective closures. Refer to 
paragraph 9-2 for protective closures. 


z. Check space between thrust chamber body 
and exhaust manifold for installation of 
aluminum-~foil tape. If tape is damaged or 
missing, remove any objecta that may be 
trapped in the space and apply sectiona of 
aluminum-foill tape (Minnesota Mining and Mfg) 
that are 2 or 4 inches wide and approximately 
3 feet long. 
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9-11. TESTING. 


9-12. Testing of the assembled thrust chamber 
is performed after installation on an engine. 
Refer to R-3896-11 for thrust chamber test 
procedure. 


R-3896-3 


Section [IX 


Volume II 


n. On thrust chambers in horizontal position: 


(1) Using 2 facility hoists, rotate fixture 
and dome and injector 90 degrees; then remove 
facility hoist connected to vertical lifting eye. 


CAUTION 


Injector-to-body O-rings must re- 
main in their proper place so that 
they will not be damaged. 


(2) Aline dome (13) and injector (19) with 
index pins (22, 23); then install dome and in- 
jector in body (29). 


o. Lubricate (Method .A) bolts (14) and 
(Method F) washers (15) with lubricant grease 
RBO140-012 (Rocketdyne); then install bolts 
and washers. Remove alining pins to install 
remaining 4 bolts and washers. 


NOTE 


Bolts (14) must be installed in hole 
positions indicated in figure 9-3. 


p. Torque bolts (11, 14) in numerical se~ 
quence indicated on dome (13) as follows: 


(1) Using torque adapter T~5039247, 
torque bolta (14) to 140 ft-lb. 


(2) Torque bolts (11) to 460 ft-lb. 


(3) Using torque adapter T-5039247, 
torque bolts (14) to 280 ft-lb. 


(4) Torque bolts (11) to 685 +35 ft-tb. 


(5) Using torque adapter T-5039247, 
torque bolts (14) to 425 +25 ft-lb. 


(6) Repeat substeps 4 and 5 in numerical 
sequence until specified torque is reached. 


(7) Following numerical sequence stamped 
on dome, back off first bolt (14) and retorque 
to 335 +15 ft-lb. Repeat for next bolt until all 
bolts (14) are retorqued. 


q. Remove handling equipment and secure 
facility hoiat. 


r. Lubricate (Method A) plugs (10) with 
lubricant grease RB0140-012 (Rocketdyne) and 
install in dome (13). Torque vlugs to 105 +5 
ft-lb, 


rA. Safetywire bolta (11) and plugs (10). 


s. Lubricate and install the following plugs 
and seals. Lubricate (Method A) plugs with 
lubricant grease RB0140-012 (Rocketdyne). 
Lubricate (Method R) seals with fluorinated 
oil Krytox 143AZ (Du Pont) or lubricant grease 
RBO140-012 (Rocketdyne). Torque plugs to 
values indicated and safetywire plugs. 


(1) Plugs (1) and gealg (2). 
85 +5 in-Jb. 


Torgie to 


(2) Plug (4) and geal (5). Torque to 
70 £5 in~lb. 


(3) Piug (6) and seal (7). Torque to 
80 +10 ft-lb. 


(4) Plugs (6A) and seals (7A). Torque to 
350 +15 in-lb. 


(5) Plug (8) and seal (9), Torque to 
85 +5 in-1b. 


gA. Lubricate and install the following plugs 
and seals. Lubricate (Method A) plugs with 
thread compound C-5A (Felt Products). Lu- 
bricate (Method R) seala with Brayco 777 
hydraulic fluid (Bray Oil Co). Torque plugs 
to values indicated and safetywire plugs. 


(1) Plug (17) and seal (18). Torque to 
85 +5 in-lb. 


(2) Plug (18A) and geal (18B). Torque to 
70 +5 in-lb. 


(3) Plug (44) and seal (45). Torque to 
70 +5 in-lb. 
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t. Lubricate and install the following plugs 
and seals. Lubricate (Method A) plugs with 
lubricant grease RBO140-012 (Rucketdyne). 
Lubricate (Method R) seals with fluorinated 
oil Krytox 143AZ (Du Pont). Torque plugs to 
values indicated and safetywire plugs. 


(1) Plug (24) and geal (25). Torque to 
85 +5 in-lb. 


(2) Plug (26) and seal (27). Torque to 
"025 in-Ib. 


u. On thrust chambers 208101-31, 209201, 
and 209201-11, install bolts (30) and washers 
(31). Torque bolts to 63-77 ft-lb. Safetywire 
bolts. 


v. On thrust chambers 209201-41 through 
209201-121, instali pins (38), washers (37, 39), 
and nuts (36), Torque nuts to 60-80 ft-lb. 


NOTE 


VB must be stamped on the head of 
the pins (38), Pins not stamped 
with VB must not be used because 
of improper heat treatment. 


w. On thrust chambers 209201-31 through 
209201-81, install drain adapters (32) and gas- 


kets (33). Torque drain adapters to 47-53 ft-lb. 


Safetywire adapters. 


x. On thrust chambers 209201-31 through 
209201-121, install drain plugs (30) and seals 
(31). Torque drain plugs to 8-12 ft-lb. Safety- 
wire drain plugs. 


y. Install protective closures. Refer to 
paragraph 9-2 for protective closures. 


z. Check space between thrust chamber body 
and exhaust manifold for installation of 
aluminum-foil tape. If tape is damaged or 
missing, remove any objects that may be 
trapped in the space and apply sections of 
aluminum-foil tape (Minnesota Mining and Mfg) 
that are 2 or 4 inches wide and approximately 
3 feet long. 
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9-11. TESTING, 


§-12. Testing of the assembled thrust chamber 
is performed after installation on an engine. 
Refer to R-3896-11 for thrust chamber test 
procedure. 
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THRUST OK PRESSURE SWITCH 


WARNING 


COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER SET 
G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN 


THE USE OF THE EQUIPMENT. —__ 


10-1, THRUST OK PRESSURE SWITCH 
NA5- 28183, 


10-2, The following paragraphs contain the 
cleaning, inspecting and repairing, and testing 
information required to maintain the thrust OK 
pressure switch. The pressure switch is a 
sealed unit and no disassembly or assembly 

is possible, See figure 10-1 for test equipment 
and special tools, 


Part No, Nomenclature Use 
AT-138~-5883 Pressure Adapts to switch 
Adapter ports during 
pressure tests 
Model 630A Multimeter Makes electri~ 


cal measure- 
ments 


(Triplett Elec- 
trical Instru- 
ment Co), or 
equivalent 


1432-T (Gen- Decade Resis- Used with Trip- 


eral Radio Co), tance Box lett 630A for 

or equivalent resistance tests 

Model 1620C Megohm- Makes Insula- 

(Freed Trans- meter tion resistance 

former Co), or tests 

equlvalent 

G3141 Components Provides pneu- 
Test Console matic pressure 

for tests 

G3143 Components Provides hard- 

Adapter Set ware for pres- 


sure test setups 


Figure 10-1, ‘Test Equipment and Special 
Tools for Thrust OK Pressure Switch 


10-3. CLEANING. 


10-4, Clean the pressure switch by handwiping 
exterior surface and flushing system and cali- 
bration ports with cleaning compound 
(MIL-C-81302). Refer to R-3896-3, Volume I 
for cleaning electrical connector. 


WARNING 


Cleaning compound is volatile. Use 
ina well-ventilated area since the 
vapors displace the oxygen 11 the air, 
resulting in suffocation. 


10-5. INSPECTING AND REPAIRING. 


10-6. Inspecting the pressure switch determines 
if the pressure switch has been damaged by mis- 
handling. Repairing the pressure switch is 
limited to repairing minor scratches on the 
mounting flange sealing surface and straightening 
one connector pin, bent not more then 20 degrees. 


10-7. TESTING WHEN USING COMPONENTS 
TEST CONSOLE. 


10-8. This procedure outlines requirements 
for testing the thrust OK pressure switch when 
using Components Test Console. See figure 
10-1 for teat equipment and special tools for 
thrust OK pressure switch testing. Any devia- 
tions, including the use of other equipmeni, 
must be equivalent to the test requirements, 
safety standards, and equipment specified in 
this procedure. Prior to starting the test, 
install pressure adapter on the pressure switch. 
Index letters are assigned to switch ports for 
ease of identification In test setup illustrations. 
Prepare Components Test Console G3141 for 
uge (figure 10-2). Refer to paragraphs 10-9 
through 10-11 for pressure switch test proce- 
dures and see figuyve 10-3 for test setups. 


WARNING 


Pressuxye switch must be installed 
in a protective enclosure during all 
pressure tests. 
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Control 


NOTE 


_ _Position 


Indication/Remarks 


The press-to-operate switch-lights located on Components Test 

Console G3141 operate on and off by alternately pressing the face 
of the switch. Make sure switch-lights are pressed only as nec- 
essary to obtain specified indication. 


PRE- POWER TURN ON 
POWER DISTRIBUTION 


PRESSURE/TEMPERATURE 


MONITOR 
DC POWER SUPPLY 


ELECTRICAL CONTROL 


CB1 (30 AMP) 


CB2 (10 AMP) 


CHANNEL SELECT 


AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MILLIAMPERES 
RANGE SELECT 


VOLTS RANGE 
SELECT 


VOLTAGE ADJUST 


Pulled out 


Pulled out 


OFF 


Down (off) 
Midposition 


Fully counterclock- 
wise 


OFF 


Fully DECREASE 


Console main 
power off. 


Electrical utility 
outlets power off, 


TEST CELL ELECT. Connector J701 Capped 
OUTLETS Connector J702 Capped 
Connector J703 Capped 
Connector J704 Capped 
Connector J705 Capped 
CAUTION 
Check that facility pneumatic and hydraulic supplies to console 
are off. 
POWER TURN ON 
POWER DISTRIBUTION CB1 (30 AMP) Pushed in Console main 
power on. 
CB2 (10 AMP) Pushed in Electrical utility 
outlets power on. 
DC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT 3 


Figure 10-2, Preparing Components Test Console for Use (Sheet 1 of 2) 
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Panel 
POWER TURN ON (continued) 


ELECTRICAL CONTROL 


PNEUMATIC PREPARATION 


ae 


b, 


c. 


d, On PNEU SOURCE CONTROL paiuel, open NITROGEN SOURCE SHUTOFF valve. 


R-3896-3 Section X 
Volume I 
Control Position Indication/Remarks 
POWER POWER light on, 2) | 
AC INPUT light on. 
VOLTS- RANGE D (0-30) 
SELECT 


TEST SELECT 1 
TEST SELFCT 2 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 5 
TEST SELECT 6 
TEST SELECT 7 


TEST SELECT 8 


Make sure console is in the following condition: 


(1) Vent valves closed. 
(2) Shutoff valves closed. 
(3) Utility valves closed. 


(4) Regulators closed. 


(5) Utility and test cell outlets capped. 


Supply facility gaseous nitrogen to console. 
gage indicates supply pressure. 


PNEU SOURCE CONTROL panel SOURCE PRESS 


Light 1 c4e, () 
Light 2 oft. () 
Light 3 off, () 
Light 4 off, 
Light 5 oft. 
Light 6 off, ) 


Light 7 off, ) 
Hydraulic flow 
monitor control, 


Light 8 oft, @) 
Pneumatic flow 
monitor control, 


On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve, 


SUPPLY panel SYS SUPPLY PRESS. gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights (located on console and in test 
cell) come on to indicate pressure down-stream of console 


pressurizing panels and into test cell. 


Safety precautions out- 


lines tn R-3896-3, Volume I must be followed when working 


with pressurized systema. 


{a) If indication is not as specifled, preas applicable switch-light. 


SYSTEM 


Figure 10-2. Preparing Components Test Console for Use (Sheet 2 of 2) 
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Section X 
Paragraphs 10-9 to 10-10 


10-9. INSULATION RESISTANCE-TEST, 
Refer to paragraph 10-16 for test procedure, 


10-10, LEAK-TESTS, 


Procedure Result 
a. Prepare Compo- None. 

nents Test Console and 

pressure switch for 

tests as outlined in para- 

graph 10-8; then connect 

pressure switch to con- 

sole for system port 

leak-test as shown in 

figure 10-3, 


b. Submerge ewitch, None. 
except electrical con- 
néctor in water. Do 
not allow water to enter 
calibration port. 


ec. On HIGH PRESS 
FUEL COMPATIBLE 
panel, close VENT 
valve and open SHUT- 
OFF valve. Slowly 
adjust PRESSURE 
REGULATOR until pres- 
sure gage in test cell 
indicates 1,270 (+25, -0) 
psi. 


System port pres- 
surized. 


d. Maintain pressure 
to system port for three 
minutes; then check for 
leakage. 


No leakage is allow- 
able from body 
joints cr calibration 
port hose, 
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Procedure Result 
e. On HIGH PRESS FUEL COMPATIBLE 
panel perform the following: 


(1) Close SHUT- Panel and switch sys- 
OFF valve, and open tem port depressur- 
VENT vaive. Close ized. 

VENT valve after 
pressure decay. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


f. Remove switch None. 
from test setup and 
connect switch to con- 
sole for calibration port 
Jeak-test (figure 10-3). 


g. Submerge switch, except electrical con- 
nector, in water. Do not allow water to enter 
system port. 


h. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open SHUTOFF 
valve. Slowly adjust 
PRESSURE REGU- 
LATOR until pressure 
gage in test cell indi- 
cates 1,270 (+25, -0) 
psi. 


Panel and switch cali- 
bration port pres- 
surized. 


i, Maintain pres- 
sure to switch cali- 
bration port for three 
minutes; then check 
for leakage, 


No leakage is allowed 
from body joints or 
system port hose. 


j. On HIGH PRESS FUEL COMPATIBLE 
panel perform the following: 


(1) Close 
SHUTOFF vatve 
and open VENT 
valye, Close VENT 
valve after pressure 
decay. 


Panel and switch 
calibration port 
depressurized. 


(2) Adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates zero. 


k. Remove pres- None 
sure switch from test 
setup. 
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TEST CELL 


PNEU 
HIGH PRESS 
(FUEL COM- 
PATIBLE) 


0) 


SYSTEM PORT 
WATER LEAK-TEST 


PNEU 

HIGH PRESS 
(FUEL COM- 
PATIBLE) 


0) 


CALIBRATION PORT 
WATER LEAK- TEST 


SY8TEM 
CALIBRATION PORT PORT 
FUNCTION- TEST FUXCTION- 


PNEU HIGH PRESS 
(FUEL, COMPATIBLE) 


PNEU HIGH PRESS 
(FUEL COMPATIBLE) oc ONTAINER 9013531 


LEGEND 
SWITCH PORTS (ay PNEUMATIC RELIEF VALVE 19-9021937-15 
A. SYSTEM om 
B. CALIBRATION PRESSURE GAGe, 0-2900 PSIG 


HEISE, OR EQUIVALENT FL+3-2-54 


(TI) FUEL COMPATIBLE SYSTEM 
Figure 10-3, Thrust OK Pressure Switch Test Setups When Using Components Test Console | 
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10-11, FUNCTION- TESTS, 
Procedure Result 
a. Prepare Compo- None, 


nents Test Console 

and pressure switch for 
tests as outlined in para- 
graph 10-8; then connect 
pressure switch to con- 
sole for system po:t 
function-test as shown 
in figure 10-3, 


b, Using multimeter and decade resistance 
box, measure resistance between pins A and B 
as follows: 


(1) Adjust decade 
resistance box for 
0.15 ohm, and zero 
multimater, 


None. 


(2) Connect multi- None. 

meter leads to decade 

resistance box terminals, 
(3) Measure decade None, 

box resistance and note 

the exact mujtimeter 

indication for 0.15 chm. 


(4) Measure 
resistance betwen 
pins A and B, 


e. Connect multi- 
meter across pins 4 
and B to check 
continulty. 


d. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open SHUTOFF 
valve and slowly 
adjust PRESSURE 
REGULATOR to 
increase pressure 
until switch actuates, 
as indicated by 
multimeter, 


10-6 


Resistance muat not 
exceed 0,15 ohm, 


Multimeter must 
indicate continuity, 


Panel and system 
port pressurized, 
Multimeter must not 
indicate continuity 
across pins Aand B. 
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Procedure 


e. Adjust PRESSURE 


REGULATOR to cycle 
switch one or more 
times; then observe 
and record switch 
actuation pressure 

on gage in test cell, 


eA. Maintain 
specified pressure to 
keep switch in the 
actuated position, 
then connect multi- 
meter across pins 
Bandc. 


eB, Disconnect 
multimeter, 


f. Using a megohm- 
meter, apply 500 vde 
across pins A and B 
and measure insulation 
resistance, Disconnect 
megohmmeter. 


g. Connect multi- 
meter across pins B 
and C, 


. Slowly adjust 
PRESSURE REGULA- 
TOR until pressure 
gage in test cell 
indicates 1,270 psi 
maximum, 


Result 


Switch must actuate 
at 1,060 (+60, -30) 
psig. 


Multimeter must 
indicate continuity, 


None. 


Insulation resistance 
must be 500 megohms 
minimum, 


Multimeter must 


indicate continuity, 


Panel and switch 
pressure increased. 


gB, Using multimeter and decade resistance 
box, measure resistance between pins B and C 


as follows: 


(1) Adjust decade 
resistance box for 
0.15 ohm, and zero 
multimeter, 


(2) Connect multi- 


meter leads to decade 


resistance box terminals. 


None, 


None, 


Procedure 


(3) Measure decade 
box resistance and note 
the exact multimeter 
indication for 0,15 ohm. 


(4) Measure 
resistance between 
pins B and C, 


h. Slowly adjust 
PRESSURE REGULA- 
TOR until switch 
deactuates as indicated 
by meter. Record 
deaciuation pressure 
on gage in test cell. 


i, Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage 
indicates zero. 


j. Repeat step b 
through i two times, 
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Result 


None, 


Resistance must not 
exceed 0,15 ohm. 


Switch must deactuate 
at 75 +25 psig below 
actuating pressure 
recorded in step e. 


HIGH PRESS FUEL 
COMPATIBLE panel 
and system port 
depressurized. 


Same as steps b 
through i, 


k, Disconnect switch from test setup and 
reconnect switch to console for calibration port 
function-test, (See figure 10-3.) 


1, On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until gage in test cell 
indicates 1,270 psi 
maximum; then 
decrease pressure 
to zero, 


Switch actuates 
and deactuates., 


m. Using multimeter and decade resistance 
box, measure resistance between pins A and B 


as follows: 


(1) Adjust decade 
resistance box for 
0.15 ohm, and zero 
multimeter. 


(2) Connect multi- 
meter leads to decade 


resistance box terminals. 


None, 


None, 


Procedure 


(3) Measure decade 
box resistance and note 
the exact multimeter 
indication for 0,15 ohm, 


(4) Measure 
resistance between 
pins A and B. 


n, Connect multi- 
meter across pins A 
and B to check 
continulty. 


o. Adjust PRESSURE 
REGULATOR toincrease 
calibration port pres- 
sure until switch 
actuates as indicated 
by multimeter. 

Observe and record 
actuation pressure on 
gage in test cell, 


p. Maintain speci- 
fied pressure to keep 
switch in the actuated 
position, then connect 
multimeter across 
pins B and C, 


pA, Slowly adjust 
PRESSURE REGULA- 
TOR until pressure 
gage in test cell 
indicates 1,270 psi 
maximum, 


pB, 


Section X 


Result 


None, 


Resistance must not 


exceed 0,15 ohm. 


Multimeter must 
indicate continuity. 


Switch must actuate 
at 3,060 +85 psig, 


Multimeter must 
indicate continuity. 


Panel and switch 
pressure increased, 


Using multimeter and decade rcsistance 


box, measure resistance between pins B and C 


as follows: 


(1) Adjust decade 
resistance box for 
0,15 ohm, and zero 
multimeter. 


(2) Connect mulli- 
meter leads to decade 


resistance box terminals. 
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None. 


None, 
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Section X 


Pe cugraphs 10-12 to 10-15 


Procedure 


(3) Measure decade 
bex resistance and note 
the exact multimeter 
indication for 0.15 ohm, 


(4) Measvre 
resistance between 
pins B and C, 


q. Slowly adjust 
PRESSURE REGULA- 
TOR until switch 
deactuates as indicated 
by multimeter, Record 
deactuation pressure 
on gage in lest cell. 


r, Adjust PRESSURE 
REGULATOR untt]) REG 
SUPPLY PRESS gape 
indicates zero, 


s, Repeat steps m 
through r one time. 


t. On HIGH PRESS 
FUEL COMPATIBLE 
panel, close SHUTOFF 
valve and open VENT 
valve, Close VENT 
valve after pressure 
decay, 


u. Remove thrust 
OK pressure switch 
from test setup. 
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Result 


None. 


Resistance must not 
exceed 0.15 ohm. 


Switch must deactuate 
at 75 +25 psig below 
actuatlon pressure 
recorded in step o. 


HIGH PRESS FUEL 

COMPATIBLE panel 
and calibration port 

depressurized, 


Same as steps m 
through r, 


None. 


None. 


v. Package and protect switch as directed 


in R-3896-3, Volume I, 


10-12, SECURING TEST EQUIPMENT, 


10-13, After thrust OK pressure switch testing 
is completed and switch is removed from test 
setup, secure test equipment ag follows: 


a. Re-luce facility gascous nitrogen and 


helium supply to zero, 


b, On PNEU SOURCE CONTROL panel, 
close NITROGEN SOURCE SHUTOFF and 
HETIUM SOURCE SHUTOFF valves, 
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ec, On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS SHUTOFF valve; 
then open SYS VENT valve, 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust FRESSURE REGULATOR to vent trapped 
pressure, 


e, Close all shuteff valve, regulators, and 
utllity valve, 


f. Make sure all pressure gages Indicale 
zero; then close all vent valves, 


g. Cap utility panel and test cell panel outlets 
and connectors, 


lL. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all Ights 
are off; then press POWER ON switch-light. 


i. Turn DC POWER SUPPLY off, 


j. On POWER DISTRIBUTION panel, pull out 
circuit breakers. 


10-14, TESTING WHEN NOT USING COMPO- 
NENTS TEST CONSULE, 


10-35. This procedure outlines requirements 
for testing the thrust OK pressure switch when 
not using the Components Test Console, See 
figure 10-1 for test equipment and special tools, 
Prior to starting the test, install pressure 
adapter on the pressure switch, Refer to para- 
graphs 10-16 through 10-19 for pressure test 
procedures and see figure 10-4 for test setups. 


WARNING 
Pressure switch mus: be installed 


in a protective closure during all 
pressure tests. 


10-16, 


WARNING 


High-voltage tests are dangerous; 


therefore, in addition to local and 
standard safety requirements, the 


test equipment must be grounded, 
connectors must be dry, and per- 


INSULATION RESISTANCE-TEST, 


R- 3896-3 
Volume il 


Procedure 


c. Slowly pressurize 
system port to 1,270 
(+ 25, ~0) psig, 


d. Maintain pressure 
to system port for 3 
minutes; then check for 


sonnel must be kept to a minimum 


in the test area, 
Procedure 


a. Using a megohm- 
meter, apply 500-600 
vde for one minute 
between each pin and 
case, between pins A 
and C, and between 
pins Band C, Measure 
insulation resistance 
during each appHcation. 


10-17, LEAK-TESTS, 


Result 


Insulation resistance 
between pins and case 
and between pins 
must be 500 megohms 
minimun, 


CAUTION 


ff automatic checkout equipment is 
used to test the pressure switch 

pickup and dropout value, pressur- 
ization rates must be Hmited to 50 


leakage. 


e. Depressurize 
system port to zero, 


f, Remove pressure 
switch from test setup 
and install pressure 
switch in tes setup 
for calibration port 
water leak-test as 
shown in figure 10-4, 


g. Submerge 
pressure switch, 
except electrical 
connector, in water. 
Do not allow water to 
enter cystem port, 


h. Slowly pres- 
surize calibration port 
to 1,270 (+25, -0) psig, 


paig/eec from 0-895 psig and 

5 psig/sec from 895-1, 270 palg. 
Depressurization rates must be 
limited to 5 psig/sec [rom 


i, Maintain pressure 
to calibration port for 
3 minutes; then check 


1,270-895 psig. 
NOTE 


The fluld used in the 


following 


procedure is gaseous nitrogen 


(MIL,- P- 27401). 


a. Install pressure 
switch in test setup for 
system port water leak- 
test as shown in 
figure 10-4, 


b, Submerge pres- 
sure switch, except 
electrical connector, 
in water, Do not allow 
water to enter calibra- 
tion port. 


None, 


None. 


for leakage. 


j. Depressurize 
calibration port to zero, 


k, Remove pressure 
switch from test setup, 
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Section X 


Paragraphs 10-16 to 10-17 


Result 
System port 
pressurized, 


No leakage is allow- 
able from body joints 
or calibration port 
hose, 


System port 
depressurized, 


None, 


None, 


Calibration port 
pressurized, 


No leakage is allow- 
able from body joints 
or system port hose, 


Calibration port 
depressurized, 


None, 
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Secticn X 
Paragraph 10-18 


10-18, FUNCTION-TESTS, 


CAUTION 


If automatic checkout equipnient {ts 
used to test the pressure switch 
pickup and dropout value, pressur- 
ization rates must be limited to 50 
psig/sec from 0-85 psig and 

5 psig/sec from 895-1, 270 psig. 
Depressurization rates must be 
lirnited to 5 psig/sec from 

1, 270-895 psig. 


NOTE 


The fluid used in the following 
procedure is gascous nitrogen 
(MIL~P-27401). 


Result 


ee 


Procedure 
a. Install pressure None, 
switch in test setup for 
system port functton- 
test as shown in 
figuce 10-4, 


b, Using multimeter and decacle resistance 
box, measure resistance between pins A and B 
as follows: 

(1) Adjust decade None, 
resistance box for 
0,15 ohm, and zero 
multimeter. 

(2) Connect multi- None. 
h meter leads to decade 

resistance box terminals, 


(3) Measure decade None. 
box resistance and note 
exact multimeter indica- 


tion for 0.15 ohm, 


Resistance must not 
exceed 0.15 ohm, 


(4) Measure 
resistance befween 
pins A and B, 


Multimeter must 
indicate continuity, 


ec, Connect multi- 
meter between pins A 
and B to check 
continuity, 


10-30 Change No, 21 - 12 November 1971 


R-3896-3 
Volume H 


Procedure 


d, Slowly pres- 
surize system port to 
1,270 psig maximum; 
then depressurize 
system port to zero, 


e. Slowly pres- 
surize system port 
until switch actuates, 
Record actuation 
pressure and meter 
indication. 


f, Slowly pres- 
surize system port to 
1,270 psig maximum; 
then depressurize 
system port until 
switch deactuates, 
and continue to 
depressurize until 
system port ts zero. 


gz. Repeat steps e 
and f one additional 
time. 


h. Slowly pres- 
surize system port 
until pressure switch 
actuates; then connect 
a multimeter between 
pins B and C, 


1. Disconnect 
multimeter, 


j. Using a megohm- 
meter, apply 500 vde 
across pins A and B 
and measure insulation 


resistance, Disconnect 


megohmmeter, 


k, Connect multl- 
meter between pins B 
and C, 


Result 


Pressure switch 
actuates and multi- 
meter must indicate 
infinity between pins 
A and B; then pres- 
sure switch deactuates 
and multimeter must 
indicate continuity 
between pins A and B. 


Switch must actuate 
at 1,060 (+60, -30) 
psig. Multimeter 
must indicate infinity 
between pins A and B, 


wlultimeter must 
indicate infinity 
between pins A and 

B at maximum pres- 
sure and must indicate 
continuity when switch 
deactuates, 


Result same as steps 
e and f, 


Multimeter must 
indtcate continuity 
hetween pins B and C, 


None, 


Insulation resistance 
must be 500 megohms 
minimum, 


Multimeter must 
indicate continuity 
between pins B and C, 


Procedure 


1. Slowly pres- 
surize system port 
to 1,270 psig maximum, 


R-3896-3 
Volume II 


Result 


None. 


m, Using multimeter and decade resistance 
box, measure resistance between pins B and C 


as follows: 


(1) Adjust decade 
resistance box for 
0.15 ohm, and zero 
multimeter, 


(2) Connect multi- 
meter leads to decade 


resistance box terminals, 


(3) Measure decade 
box resistance and note 


exact multimeter indica- 


tion for 0.15 ohm. 


(4) Measure 
resistance between 
pins B and C, 


n. Slowly depres- 
surize system port 
until switch deactuates 
as indicated by multi- 
meter; then continue 
to depressurize until 
system port is zero, 
Record deactuation 
pressure, 


o, Repeat steps b 
through n 2 additional 
times, 


p. Remove pressure 
switch from test setup 
and install pressure 
switch in test setup 
for calibration port 
function-test as shown 
in figure 10-4, 


q. Slowly pres- 
surize calibration port 
to 1,270 psig maximum; 
{hen depressurize 
calibration port to zero. 


None. 


None. 


None. 


Resistance must not 
exceed 0.15 otim. 


Switch must deactuate 
at 75 +25 psig below 
actuating pressure 
recorded in step e, 


Results same as 
steps b through n. 


None. 


Switch actuates and 
deantuates, 


Section X 


%. Using multimeter and decade resistance 
bex, measure resislance between pins A and B 


a3 follows: 
Procedure 


(1) Adjust decade 
resistance box for 
0.15 ohm, and zero 
multimeter. 


(2) Connect 
multimeter leads to 
decade resistance box 
terminals. 


(3) Measure 
decade box resistance 
and note exact multi- 
meter indication for 
0.15 ohm. 


(4) Measure 
resistance between 
pins A and B, 


s. Connect multi- 
meter between pins A 
and B to check 
continulty, 


t. Slowly pres- 
surize calibsation port 
until switch actuates, 
Record actuation 
pressure and mulli- 
meter indication. 


u. Connect multi- 
meter between pins B 
and C, 


v, Slowly pres- 
surize calibration port 
to 1,270 psig maximum, 


Result 


None. 


None, 


None, 


Resistance must not 
exceed 0.15 ohm, 


Multimeter must 
indicate continuity, 


Switch must actuate 
at 1,060 +65 psig, 
Multimeter must 
indicate infinity 
between pins A and B, 


Multimeter must 
indicate continuity 
between pins B and C, 


None. 


w, Using multimeter and decade resistance 
box, measure resistance between pins B and C 


as follows: 


(1) Adjuat cecade 
resistance box for 
0,15 ohm, and zero 
multimeter, 
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None, 


10-11 


Section X 
Puragraph 10-19 
Procedure 


(2) Connect multl- 
meter leads to decade 


resistance box terminals. 


(3) Measure 
decade box resistance 
and note exact multi- 
meter Indication for 
0,15 ohm, 


(4) Measure 
resistance between 
pins B and C, 


x, Slowly depres- 
surize calibration port 
until switch deactuates 
as indicated by multi- 
meter; then continue 
to depressurlze until 
calibration port is zero, 
Record deactuation 
pressure, 


y. Repeat steps q 
through x one additional 
time, 


z. Remove pressure 
switch from test setup; 
then package and 
protect switch as 
outlined in R-3893-3, 
Volume I, 


R- 3896-3 
Volume II 


Result 


None. 


None, 


Resistance must not 
exceed 0.15 ohm, 


Switch must deactuate 
at 75 +25 psig below 
actuating pressure 
recorded in step t, 


Results same as 
steps q through x. 


None. 


10-19, ACTUATION AND DEACTUATION 
TEST. This test is a preinstallation require- 


ment only, 


CAUTION 


If automatic checkout equipment is 
used to test the pressure switch 
pickup and dropout value, pressur- 
ization rates must be limited to 

50 psig/sec from 0-895 psig and 

5 psig/sec from 895-1, 270 psig. 
Depressurization rates must be 
limited to 5 psig/sec from 


1, 270-895 psig. 
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NOTE 


The fluid used in the following 
procedure is gaseous nitrogen 


(MIL-P-27401), 
Procedure 


a. Install pressure 
switch in test setup for 
system port function- 
test as shown in 
figure 10-4. 


b. Connect a multi- 
meter between pins A 
and B, 


ct. Slowly pres- 
surize system port 
until switch actuates, 
Record actuation pres- 
sure and multimeter 
indication. 


d. Connect a multi- 
meter betyeen pins 
B and C, 


e. Slowly increase 
pressure to system port 
to 1,270 psig maximum. 


f. Slowly decrease 
pressure to system port 
until switch deactuates, 
Record deactuailon 
pressure and multi- 
meter indication. 


gy. Decrease pres- 
suré to system port 
to zero, 


h. Perform steps 
b through g 2 
additional times, 


Result 


None, 


Multimeter must 
indicate continuily 
between pins AandB, 


Switch must actuate 
at 1,060 (460, -30) 
psig. Multimeter 
must indicate infinity 
between pins A and By 


Multimeter must 
indicate continuity 
between pins BandC, 


Multimeter must 
Indicate continulty 
between pins BandC, 


Switch must deactuate 
at 75 125 psig below 
actuation pressure 
recorded in step c, 
Multimeter must 
indicate infinity 
between pins B 

and C, 


System port 
depressurized, 


Results same as tn 
steps b through g. 


Procedure 


i. Remove pressure 
switch from test setup 
and instali pressure 
switch in test setup 
for calibration port 
funetion-test as shown 
in figure 10-4, 


j. Slowly pres- 
surize calibration port 
to 1,270 psig maximum; 
then reduce pressure 
to zero. 


k, Connect a multl- 
meter between pins A 
and B, 


1. Slowly pres- 
surize calibration port 
until switch actuates, 
Record actuation 
pressure, 


m. Connect a multi- 
meter between pins B 
and C, 


n. Slowly increase 
pressure to calibration 
port to 1,270 psig 
maximum, 


o. Slowly decrease 
pressure to calibration 
port until switch 
deactuates, Record 
deactuation pressure 
and meter indication, 


po. Depressurize 
calibration port to zero, 


q. Perform ateps k 
through p one additional 
time, 


©, Remove pressure 
switch from test setup 
and protect switch as 
outlined in R-3896-3, 
Volume I, 


R-3896-5 
Volume II 
Result 
None, 
Calibration port 
depressurized, 


Multimeter must 
indicate continuity 
between pinsA and B, 


Switch must actuate 
at 1,060 +65 psig, 
Multimeter must 
indicate infinity 
between pins A 

and B, 


Multimeter must 
indicate continuity 
between pins BandC, 


Multimeter must 
indicate continuity 
between pins BandC, 


Switch must deactuate 
at 75 +25 psig below 
actuation pressure 
recorded in step 1. 
Multimeter must 
indicate infinity 
between pins B 

and C, 


None. 


Results same as 
steps k through p. 


None, 
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SYSTEM PORT 
WATER LEAK-TESC 


CATIBRATION PORT 
WATER LEAK~ FEST 


SYSTEM PORT 
FUNCTION- TEST 


CALIBRATION PORT 
FUNC TION-TEST 


0) 


CJ CONTAINER 9012531, OR EQUIVALENT 


REGENT! PNEUMATIC PELIEF VALVE 19-9021937-15 
. — Me i ade * +. * = a r dy 
SWITCH PORTS OR EQUIVALENT 
A, SYSTEM 
B, CALIBRATION PRESSURE GAGE, 0-2,000 Pol (MEISE), 
Co FUEL COMPATIBLE SYSTEM OR HQ JIVALENT 


(a) REGULATED SOURCE OF GASEOLS 


O24 NITROGEN (MIi- P-27401) Ppde2-78 


‘easarererene: 


Figure 10-4, Thrust OK Pressure Switch Test Setups When Not Using Components Test Console 
10-14 Change No. 21 - 12 November 1971 


R-3896-3 
Volume II 


Sectlon XI 
Paragraphs 11-1 to 11-4 


SECTION XI 


iNERT PREFILL CHECK VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


11-1. INERT PREFILL CHECK VALVE 
407825. 


11-2, The following procedures contain the 
disasyeimbling, cleaning, inspecting and re- 
pairing, asse:nbling, and testing information 
required to maintain the inert prefill check 
valve. See figure il-1 for test equipment and 
special tools. No covers or closures are pro- 
vided for this valve. Package and protect 
valve a3 outlined in R-3896-3, Volume ]. 


Part No. Nomenclature 
“"T-5037801  —-—- Pressure Test Fixture. 

T-5037802 Lapping Tool 

G3104 Pneumatic Flow Tester 

G3141 Components Test Console 

G3143 Components Adapter Set 


eee 


11-3. DISASSEMBLING. 


11-4. Disassemble the inert prefill check 
valve as required to accomplish necessary 
repairs and/or replacement. Discard washer 
(2). See figure 11-3 for parts and index 
numbers. 


ne a cee Aa AG ET SE RA AA A 


Pressure-checks valve after repair. 
Laps valve body seat. 
Measures downstream pneumatic leakage. 


Provides pneumatic and hydraulic pressure 
for testing check valve. 


Provides hardware for check valve test setups. 


Figure 11-1. Test Equipment and Special Tools for Inert Prefill Check Valve 


Figure 11-2 deleted. 
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¥F}-4-30 
1 Cap 2 Washer 3 Spring 4 Ball § Body 


a 


Figure 11-3. Inert Prefill Check Valve--Exploded View 
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11-5. CLEANING. 


11-6, Clean all parts of the inert prefill check 
valve for fuel service as outlined in R- 3806.3, 
Volume I. 


11-7. INSPECTING AND REPAIRING. 


11-8. Inspecting inert prefitl check valve 
determines if the individual parts have been 


Part Name and 


Index Number Inspecting 


a 


Cap (1) Damaged threads 


Washer (2} 
Spring (3) 
Ball (4) 


Corrosion or cracks. 


Sealing surface must be free 
of nicks, scratches, or other 
imperfections that would im- 
pair its sealing surface. 


Body (5) Seat sealing surface must be 
free of nicks, scratches, or 
ether imperfections thal would 


impair its sealing surface. 


Damare to flange sealing surface 


Damaged threads 


Figure 11-4, 


11-9, ASSEMBLING. 


11-10. Assembly of the inert prefill check valve 
must be performed with care to prevent damage 
to seating and sealing surfaces. All parts must 
meet cieaning requirements as outlined in para- 
graph 71-5. The lubricant used in this pro- 
cedure is lubricant grease RBO140-012 
(Rocketdyne). Specified lubrication procedures 
(methods) are outlined in R-3896-3, Volume I, 
See figure 11-3 for parts and index numbers. 


a. Lubricate (Method A) threads of cap (1). 


b. Install ball (4), spring (3), washer (2), 
and cap (1) in body (5), Aline two tabs of 
washer (2) with flats on body (5). Torque cap 
(1) to 10-15 in-lb. Torque value may be slightly 
increased or decreased, as necessary, in order 
to permit bending of tabs. 


c. After torquing cap (1), bend one tab of 
washer (2) down against one of the valve body 
(5) flats and bend one tab up against cap (1) hex 
flat. Bend remaining tabs of washer up or 
down to lock, 
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Paragraphs 11-5 tu 11-12 


damaged by mishandling or wear. Refer to 
figure 11-4 and inspect individual parts for gen- 
eral condition, cleanness, damage to threads, 
corrosion, distortion, nicks, burs, and 
scratches. 


Pt A, ti ime 


Repairing 


Refer to R-3896-3, Volume I for thread 
repair, 


Replace. 
Replace. 


Replace. 


Repair of seat consists of lapping sealing 
surface with lapping tool ‘T-5037802 iw meet 
test requirements. 


Replace. 


Refer to R-3826-3, Volume I for thread 
repair, 


Inspecting and Repairing Inert Prefill Check Valve 


11-11, TESTING. 
11-12. This procedure outlines requirements 


for complete testing of the inert prefill check 
valve, using Components Test Console G3141 
and Components Adapter Set G3143. Pneuinatic 
Flow Tester G3104 is used for pneumatic leak- 
testing. Any deviations, including the use of 
other equipment, must be equivalent to the test 
requirements, safety standards, and equipment 
specified in this procedure. Prior to starting 
the test, install two retainers M$28774-210 and 
one packing AN6227--15 on check valve, and 
install pressure test fixture on the valve. Index 
letters are assigned to valve ports for ease of 
identification in test illustrations, Set up 
Components Test Console G3141 clectrical 
patch-panel (figure 11-5) and prepare console 
for use (figure 11-6). See figure 11-7 fora 
cutaway view of the inert prefill check valve. 
Refer to paragraphs 11-12 through 11-17 for 
check valve test procedures and see figures 11-8 
through 11-10 for test setups. 
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Section XI R-3896-3 
Volume II 


DIGITAL SELECT 
VOLTMETER 7 FLOWMET (R 
oy 
HYDRAULIC 
FLOW 
PBEUMATIC 
FLOW 
CHASSIS 
GROUND 
FLOWMELER FREQUENCY MONITOR PATCHING 
9026101+8-21A 
Patch- From To Patch: From To 
Cord) J6- 16- Cord {a J6- J6- 
K3. 7C 17N K3. iJ a 
K3. TE BE K3. 8c 17K 
K3. TE 19L KS, aG 17L 
K3. 7G 17P K4. 09 1iM 17R 
K3. 7K 19K 13D 


{a) Use any cord length required on all patch-cords numbered K3, 


a tert sttinitensinh 


Figure 11-5. Components Test Console Patch- Panel Requirements 


i 


Panel Control Position Indication/Remarks 
NOTE 


The press-to- operate switch-lights located on Compenents Test 
Console G3141 operate on and off by alternately pressi. * the face 
of the switch. Make sure switch-lights are pressed unly as nec- 
essary to obtain specified indication. 


PRE-POWER_TURN ON 


POWER DISTRIBUTION CB1 (30 AMP) Pulled out Console main 
power off, 
CB2 (10 AMP) Pulled out Electrical utility 


outlets power off. 
Figure 11-6. Preparing Components Test Console for Use (Sheet 1 of 4) 
11-4 Change No. 15 - 23 April 1969 


Panel 


R-3896-3 
Volume I 


Control 


PRE-POWER TURN ON (continued) 


PRESSURI}/ TEMPERATURE 
MONITOR 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


OSCILLOSCOPE 
DIGITAL VOLTMETER 


TEST CELL ELECT. 
OUTLETS 


CHANNEL SELECT 


AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 


AC INPUT 
INDICATGR 


MILLIAMPERES 
RANGE SELECT 


VOLTS RANGE SELECT 
VOLTAGE ADJUST 


INTENSITY 


115 V/230 V 


100 KC STD 
INT/EXT 


POWER 
Connector J701 
Connector J702 


Connector J703 


Connector J704 
Connector J705 


CAUTION 


Section XI 


Position Indication/Remarks 


OFF 


Down (off) 
Midposition 


Fully counter- 
clockwise 


0 


OFF 

OFF 

Fully DECREASE 
POWER OFF 


115V At rear of unit. 


INT At rear of unit. 


Down (off) 
Capped 
Capped 


Temperature indi- 
cator load. 


Resistor plug 
3088-9 


Capped 
Capped 


Facility pneumatic and hydraulic supplies to console must be off. 


POWER TURN ON 
POWER DISTRIBUTION 


errata th AAR AONE A NYT AOS SIP gh SR 


CB1 (30 AMP) 


CB2 (19 AMP) 


Pushed in Console main 
power on. 
Pushed in Blectrical utility 


outlets power on. 


Figure (1-6. Preparing Components Test Console for Use (Sheet 2 of 4) 
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Section X! R-3896-3 
Volume II 
Panel Control __Positlon Indication/Remarks 
POWER TURN ON (continued) 
| ELECTRICAL CONTROL POWER POWER light on.2) 
AC INPUT light on. 
TEST SELECT 1 Light 1 off, (4) 
TEST SELECT 2 Light 2 off, (a) 
TEST SELECT 3 Light 3 off, (4) 
TEST SELECT 4 Light 4 off. (a) 
TEST SELECT 5 Light 5 off. (a) 
TEST SELECT 6 Light 6 off. (a) 
TEST SELECT 7 Light 7 off, © 
Hydraulic flow 
menitor control, 
TEST SELECT 8 Light 8 off, (2) 
Pneumatic flow 
monitor control, 
§ HYDRAULIC CONTROL HYDRAULIC SYSTEM OPEN, (a) 
BYPASS 
HYDRAULIC SYSTEM CLOSE {a) 
SUPPLY 
TEST CELL VENT, (8) 
SUPPLY "A" 
TEST CELL VENT. (a) 
SUPPLY "B" 
FLOW MONITOR CLOSE, (a) 
SHUTOFF 
LOW FLOW BYPASS CLOSE. (a) 
FLOW MCONITOR-TEST 
DIGITAL VOLTMETER 115 V/230 V 115V At rear of unit. 
100 KC STD INT/EXT INT At rear of unit. 
STORE/DISPLAY DISPLAY At rear of unit. 
DURING COUNT 
RANGE 100 v 
FUNCTION FREQ 
ATTENUATION Midposition Readjustment may 


SAMPLE PERIOD 


1.0 SEC 


I (al If indication is aot as specified, press applicable swifch-lgitt. 


Oe aren RE Bs sem 


Figure 11-€. Preparing Components Test Console fur Use (Sheet 3 of 4) 
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be necessary during 
test to obtain con- 
sistent readings. 
Refer to digital 
voltmeter manual. 


R-3996-3 Section XI 


Volume II 
Panel Control Position Indication/Remarks 
FLOW MONITOR-TEST (continued) 
SAMPLING RATE 3/4 turn 
clockwise 
POWER ON 
NOTE 


On ELECTRICAL CONTROL panel, TEST SELECT 7 switch-light 
is for hydraulic flow and TEST SELECT 8 is for pneumatic flow, 
Both switch-lights must not be on at the same time. 
® Digital voltmeter must warm up at least 30 minutes. 
PNEUMATIC PREPARATION 
a. Make sure console is in the following condition: 
(1) Vent valves closed. 
(2) Shutoff valves c'osed. 
(3) Utility valves closed. 
(4) Regulators closed. 
(5) Utility and test cell outlets capped, 
b. Supply facility gaseous nitrogen to console. 
PNEU SOURCE CONTROL panel SOURCE PRESS gage indicates supply pressure. 
c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff vaive. 


d. On PNEU SOURCE CONTROL panel, vpen NITROGEN SOURCE SHUTOFF valve. SYSTEM 
SUPPLY panel S¥S SUPPLY PRESS gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights (locatcd on console and in test cell) 
come on to indicate pressure downstream of console pressurizing 
panels and ints test cell. Safety precautions outlined in R-3896-3, 
Volume I must be followed when working with pressurized systems. 


rrr RC errnere he nn = th of ER arene 


Figure 11-6, Preparing Components Test Console for Use (Shect 4 of 4) 
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Section XI R-3896~-3 
Paragraph 11-13 Volume {1 


a 
secton AeA 


af 


LOCKTAB f 
sii (e 


CAP 


view BB soreas.c-1 


Figure 11-7, Inert Prefill Check 
Valve --Cutaway View 


— Paragraph 11-13 and figure 11-8 deleted. 


11-8 Change No, 21 - 12 November 1971 


LEGEND 
VALVE POHTS 
A INLET 


Figure 11-9, 


Procedure 


R-3896-3 
Volume If 


TEST CELL. 


CoS3 FURL -COMPATISLE 
B OUTLET SYSTEM 


Resull 


11-14, SEAT PNEUMATIC LEAK-TEST. 


a. Prepare Components 
Test Console and inert pre- 
fil) check valve for testing 
ay outlined in paragraph 
11-12; then connect valve 
inlet port (A) to PNEU 
MED PRESS (FUEL COM- 
PATIBLE) outlet. 


b. On MED PRESS FUEL 


COMPATIBLE panei, open 
SHUTOFF valve and adjust 
PRESSURE REGULATOR 
until) REG SUPPLY PRESS 
gage indicates 25-35 pst. 


c. Purge and cycle 
check valve for five 
minutes. 


d. On MED PRESS 
FUEL COMPATIBLE panel, 
close SHUTOFF valve and 
open VENT valve. Close 
VENT valve after pres- 
sure decays. Adjust 
PRESSURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates zero. 


e. Remove check valve 
from test setup. 


f. Connect check valve 
to console as shown In 
flpure 11-9, seat pneu- 
matic leak-test. 


None. 


Check valve inlet 
port (A) pressur- 
ized. 


Gas flows through 
valve. 


MED PRESS 
FUEL COMPAT- 
IBLE panel and 
valve inlet port 


(A) depressurized. 


None. 


None. 


Change No, 21 - 12 November 1971 


YPNEU LOW PRE&& 
MON UA" INLET 


PNEU MEO CRESS 
{FUEL COMPATIBLE) 


Procedure 


g. On MED PRESS FUEL 


COMPATIBLE panel, open 
SHUTOFF and adjust PRES-~ 
SURE REGULATOR until 
REG SUPPLY PRESS page 
indicates 30 45 pst. 


h. Matnt:in pressure for 
§ (+1, -0) minutes; then 
measure for leakage at in- 
let port (A) with Pneumatic 
Flow Tester G3104. 


1. On MED PRESS FUEL 
COMPATIBLE panel, close 
SHUTOFF valve and open 
VENT valve. Close VENT 
valve after pressure decay. 
Adjust PRESSURE REGU- 
LATOR until REG SUPPLY 
PRESS gage indicates zero. 


j. Remove check valve 
from test getup. 


k. If check valve testing 
is terminated, secure 
equipment as outlined in 
paragraph 11-18. 


l, Protect valve as 
outlined in paragraph 
11-2. 


Section XI 


Paragraph 11-14 


107825+3- 2 


Inert Prefill Check Valve Scat Pneumatic Leak-Test Setup 


Result 


Check valve out- 
let port (B) pres- 
surized. LOW 
PRESS MONITOR 
FUEL COMPAT- 
IBLE panel PRES- 
SURE MONITOR 
"A" page inust 
indicate 30 45 psl. 


Maximum allow~- 


able leakage is 
50 scim. 


MED PRESS 
FUEL COMPAT- 
IBLE panel and 
check valve de- 
pressurized. 


None, 


None. 


None, 


11-9/11-10 


Procedure 


11-15. 
LEAK-TESYT, 


2. Prepare Components 
Test Console and inert pre- 
fill check valve for testing 
as outlined in paragraph 
11-12. Connect check valve 
to console for seat and ex- 
ternal leak-test as shown 
in fipure 11-10. 


R-3896-3 
Volume II 


Result 


SEAT AND EXTERNAL HYDRAULIC 


None 


b. Fully open hand valve in HYD MED PRESS 


MON "A" INLET line. 


¢. On HYDRAULIC CONTROL panel, pei- 


for’ * Mowing: 

,t) Cluse HIGH PRESS 
SHUTOFF and MED PRESS 
SHUTOFF valves. 


(2) Press HYDRAULIC 
SYSTEM BYPASS switch- 
Might. 


(3) Press HYLRAULIC 
SYSTEM SUPPLY switch- 
Might. 


(4) Press TEST CELL 
SUPPLY "A" switch-light. 


d. Slowly apply facility 
hydraulic supply pressure 
until SUPPLY PRESSURE 
gage indicates 2,500 +100 
psi. 


e. On HIGH PRESS FUEL 
COMPATIBLE panel, adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates 2,100 +30 psi. 
Open VENT yalve. 


f. On HYDRAULIC CON- 
TROL panel, slowly open 
HIGH PRESS SHUTOFF 
valve until] HYD MED PRESS 
MONITOR panel PRESSURE 
MONITOR "A" gage indicates 
30 +5 pst; then close HIGH 
PRESS SHU'TOFF valve. 


None. 


CLOSE light on 
and OPEN light 
off. 


OPEN light on 
and CLOSE light 
off. 


SUPPLY light on 
and VENT light off. 


SUPPLY PRES. 
SURE gage must 
indicate 2,500 
+100 psi, 


HIGH PRESS 
FUEL COMPAT- 
IBLE and HY- 
DRAULIC CON- 
TROL panels 
pressurized. 


On HYD MED 
PRESS MONITOR 
panel, PRESSURE 
MONITOR "A" 
gage must indicate 
30 +5 psi. PRES- 
SURE MONITOR 
"A" gage on HYD 
HIGH PRESS MON. 
ITOR panel also 
indicates pressure. 


Procedure, 


i. Maintain pressure 
for 5 (+1, -0) mtnutes. 
Measure for leakage at 
valve inket port (A), 


h. Repeat steps f and 
fat 100 45 and 500 210 psiz. 


i, Fully close hand valve 
to HYD MED PRESS MCN 
"A" INLET. 


j. Repeat sleps fand ¢g 
at t,000 #17, 1,500 420 
and 2,000 130 psig. 


k. On HIGH PRESS FUEL 
COMPATIBLE panel, open 
SHUTOFF vaive and adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates zero. Close 
VENT and SHUTOFF valves. 


1, On HYDRAULIC CON- 
TROL panel, open HIGH 
PRESS SHUTOFF valve. 
Close valve after pressure 
decays. 


m. On HYD MED 
PRESS MONITOR panel 
open PRESSURE MONI- 
TOR "A" gage shutoff valve. 


n, On HYD HIGH PRESS 
MONITOR panel, open 
PRESSURE MONITOR "A" 
gage shutoff valve. 


o. Reduce facility hy- 
draulic supply pressure 
to zero. 


Section XI 
Paragraph 11-15 


Result 


Maximum allow- 
able seat leakage 
ig one ce a min- 
ute. No visible 
external leakape 
is allowable. 


Same results as 
steps £ and g. 


PRESSURE MON- 
{TOR "A" gage 
isolated. 


Same resulls as 
steps f and ¢. 


HIGH PRESS 
FORL COMPAT. 
IBLE panel de- 
pressurlzcd, 


HYDRAULIC 
CONTROL panel 
depr essurized. 


PRESSURE 
MONITOR "A" 
gage must indi- 
cate zero. 


PRESSURE 
MONITOR "A" 
age must indi- 
cate zero. 


SUPPLY PRES- 
SURE gage must 
indicate zero. 


p» On HYDRAULIC CONTROL panel, perform 


the following: 


(1) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


(2) Press HY- 
DRAULIC SYSTEM BY- 
PASS switch-hight. 
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OPEN light off 
and CLOSE light 
on. 


CLOSE light off 
and OPEN light 
on. 


11-11 


Section XI 
Paragraph 11-16 


Procedure 


(3) Press TEST CELL 
SUPPLY "A" switeh-light. 


q- Remove check valve 
from test setup. 


ry. ff check valve testing 
is terminated, secure 
equipment as outlined in 
paragraph 11-18, 


8. Protect valve as 
outlined in paragraph 
ll-2. 


11-16. 
PRESSURE-TEST. 


a. Prepare Components 
Test Console wnd in 
fill check valve for testing 
as outlined in paragraph 
11-12. Connect check 
valve for differential pres- 
sure test as shown In 
figure 11-10. 


b. Prepare DIGITAL 
VOLTMETER (DVM) for 
flow-imonitor- test (figure 
11-6), and press RESET 
switch. 


pre- 


R-3896-3 
Valume II 


Result 
SUPPLY light 
off and VENT 
light on. 


None. 


None. 


None. 


WYDRAULIC DIFFERENTIAL 


None. 


DVM indicates 
KC000000- 000001 


ec, On HYDRAULIC CONTROL panel, per- 


form the following: 


(1) Close NIGH 
PRESS SHUTOFF and 
MED PRESS SHUTOLF 
valves, 

(2) Press HY- 


DRAULIC SYSTEM PY- 
PASS switch-light. 


(3) Press HY- 


DRAULIC SYSTEM 
SUPPLY switch-bight. 


11-12 


None, 


CLOSE Nght on 
and OPEN light 
on, 


OPEN light on 
and CLOSE light 
off. 
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Procedure 


d. Slowly apply facility 
hydraulie supply pressure 
until SUPPLY PRESSURE 
gage indicates 400 +100 psi. 


e. On MED PRESS COM- 
PATIBLE panel, adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates 300 +50 psi, 
Open VEN'T valve. 


f, On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 7 awitch- 
light. 


g. On HYDRAULIC CON- 
TROL panel, press FLOW 
MONITOR SHUTOFF 
switeh-light, 


h. On HYDRAULIC CON. 
TROL panel, slowly open 
MED PRESS SHUTOFF 
valve to establish a flow of 
10 +1 gpm through the 
valve and a downstream 
pressure of 100 psig mini- 
miun at outlet port (B); 
then close SHUTOFF valve. 
Record flow and down- 
stream pressure. 


i, (Deleted) 


j. Record differential 


pressure across valve ports. 


k. On MED PRESS COM- 
PATIBLE panel, adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates zero. Open 


VENT and SHUTOFF valveg. 


Resu 


SUPPLY PRES- 

SURE gage must 
indicate 400 +100 
psi. 


MED PRESS 
FUEL COMPAT- 
IBLE and HY- 
DRAULIC CON- 
TROL panels 
pressurized. 


Light 7 on. 


OPEN light on 
and CLOSE 
light off. 


DVM must indi- 
cate an equiva- 
lent to 1041 ppm. 
PRESSURE 
MONITOR "A" 
gage must Indi- 
cate 100 psi min- 
imum, 


DIFFERENTIAL 
PRESSURE gage 
on HYD DIFF 
PRESS MONITOR 
panel must indi- 
cate 15-35 psi. 


MED PRESS 
FUEL COMPAT- 
IBLE panel de- 
pressurized, 


Procedure 


4, On HYDRAULIC CON« 
TPOL panel, open MED 
PRESS SHUTOFF valve. 
Close valve after pressure 
decays. 


m. On HYD DIFF PRESS 
MONITOR pa iel, open TEST 
CELL UPSTREAM INLET 
valve. Close valve after 
pressure decays. 


mA. On KLECTRICAL 
CONTROL panel, press 
TEST SELECT 7 switch~ 
light. 


n. On MED PRESS 
FUEL, COMPATIBLE 
panel, close SHUTOFF 
and VENT valves. 


o. Remove valve 
from test setup. 


p. If check valvo 
testing is terminated, 
secure equipment ag 
outlined in paragraph 
11-18. 


q. Protect valve as 
outlined in paragraph 
11-2, 


R-3896-3 
Volume 1 


Resull 


HYDRAULIC 
CONTROL panel 
depressurized. 


DIFFERENTIAI, 
PRESSURE gage 
indicates zere, 


Light 7 off. 


None. 


None. 


None. 


None. 


11-17. HYDRAULIC RESEAT LEAKAGE TEST. 


a. Prepare Components 
Test Console and inerl pre- 
{ilk check valve for testing 
as oullined in paragraph 
11-12. Connect check valve 
to console for reseat-test 
as shown in figure 11-10. 


b. Fully close hand 
valve in AP HYD MON 
UPSTREAM INLET line 
anduncap 4P HYD MON 
DOWNSTREAM INLET 
fitting. 


None. 


None. 


Procedure 


c. Prepare DIGITAL 
VOLTMETER (DVM) for 
flow monitor test (figure 
11-6), and press RESET 
switch. 


d. On HYDRAULIC 
CONTROL panel, press 
TEST CELL SUPPLY 
"A" switch- light. 


e. On MED PRESS 
FUEL, COMDATIBLE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage 
indicates 200 410 pst. 
Open VENT valve. 


f, On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 7 switch- 
light. 


g. On HYDRAULIC 
CONTROL panel, slowly 
open MED PRESS SHUT- 
OFF vaive to obtain a 
flow of 10 +1 gpm through 
valve, 


h. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open SHUTOFF 
and VENT valves. 


i. On HYDRAULIC 
CONTROL panel, adjust 
HIGH PRESS and MED 
PRESS SHUTOFF valves 
to decrease pressure 
until PRESSURE MONI- 
TOR "A" gage on HYD 
MED PRESS MONITOR 
panel indicates 30 psi. 


j. Open hand valve 
in 4 P HYD MON UP- 
STREAM INLET line. 
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Section XI 
Paragraph 11-17 


Result 


oe 


DYM indicates 
KC000000-000001. 


SUPPLY light on 
and VENT light 
off. 


MED PRESS 
FUEL COMPAT- 
IBLE panel 
pressurized. 


Light 7 on. 


DVM must indi- 
cate an equiva~ 
lent to 1041 gpm, 


None. 


PRESSURE MON- 
ITOR "A" gage 
indicates 30 psi. 


PRESSURE DIF- 
FERENTIAL 
gage indicates 
30 psi. 
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Section XT R-3896-3 
Volume IT 


TEST CELL 


G3l4l 
ra -” HYD HI PRESS 
SEAT AND MON ‘A" INLET 
EXTERNAL . 
LEAK-TEST 
MLO=ALe (920 t 026292029 _ a0 0302 ‘s 
HYD MED PRESS 
MUN "A" INLET 
PEN LARS LETTER ERE a ee 1 > 
SP HYD MON ; 
UPSTREAM INLET 7 
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rn ce Cm OUTLET "C" 3 
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HYD FLOW 
LEGEND MON INLET 
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Figure 11-10. Inert Prefill Check Valve Hydraulic-Test Setups 
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Procedure 


k. On HYDRAULIC CON- 
TROL panel, adjust MED 
PRESS and HIGH PRESS 
SHUTOFF vaives to reduce 
pressure to valve inlet 
port (A) until PRESSURE 
DIFFERENTIAL gage indi- 
cates u.0 40.5 psi, 


1. (Deleted) 


m. Disconnect line at 
check valve outlet port (B) 
and measure for leakaze. 


n. On HIGH PRESS 
FURL COMPATIBLE 
panel, close SHUTOFF 
and VENT valves, 


o. On MED PRESS 
FUEL COMPATIBLE 
panel, adjust PRESSURE 
REGULATOR unttl REG 
SUPPLY PRESS gage indi- 
cates zero. Open SHUT- 
OFF valve. 


p. On HYDRAULIC 
CONTROL panel, open 
MED PRESS SHUTOFF 
valve, Close valve 
after pressure decays, 


pA. On HYD DIFF 
PRESS MONITOR panel, 
open TEST CELL UP- 
STREAM INLET valve. 
Close valve after pres- 
sure decays. 


q. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 7 switch- 
light. 


r. Reduce facility hy- 
draulic supply pressure 
to zero. 


R-3896-3 


Volume I 


Regult 


PRESSURE DIF- 
FERENTIAL gage 
must indicate 
5.040,.5 psi. 


Maximui allow- 
able leakage is 
25 ce per minute. 


None. 


MED PRESS 
FUEL COMPAT- 
IBLE panel de- 
pressurized. 


Check valve intet 
port (A) depres- 
surized. 


PRESSURE DIF- 
FERENTIAL 
gage indicates 
zero, 


Light 7 off. 


SUPPLY PRES- 
SURE gage on 
HYDRAULIC 
CONTROL panel 
must indicate 
ZErG. 


Procedure 


Section XI 


Paragraphs [1-18 to 11-19 


Result 


8, On HYDRAULIC CONTROL panel, per- 


form the following: 


(1) Press HYDRAULIC 
SYSTEM SUPPLY switch- 
Nght. 


(2) Press HYDRAULIC 
SYSTEM BYPASS switch- 
light. 


(3) Press FLOW MON- 
ITOR SHUTOFF switch-light, 


(4) Press TEST CELL 
SUPPLY "A" switch-light. 


t. Remove inert pre- 
fill check valve from test 
setup. 


u. If inert prefill check 
valve testing is terminated, 
secure test equipment as 
outlined in paragraph 11-18. 


v. Protect valve as 
outlined in paragraph 
11-2, 


OPEN light off 
and CLOSE 


light on, 


OPEN Light on 
and CLOSE 


light off. 


CLOSE Hight on 


and OPEN 
light off. 


SUPPLY Niht 


off and VE. 


light on. 


None. 


Noue. 


None, 


11-18. SECURING TEST EQUIPMENT. 


NT 


11-19. After inert prefill check valve testing 
is comple‘ed and valve is removed from test 
setup, secure equipment as follows: 


a. Reduce facility gaseous nitrogen pressure 


to zero. 


b. On PNEU SOURCE CONTROL panel, close 
gaseous nitrogen SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close TO . 
FUEL COMPATIBLE SYS shutoff valve and open 


SYS VENT valve. 


d. Qa MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves and 
adjust PRESSURE REGULATOR to vent trapped 


pressure. 
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11-15 


Section XI R-3896-3 
Volume II 


é. Close all shutoff valves, regulators, and 
utility valves. 


f. Make sure all pressure gages indicate 
zero and close all vent valves. 


. Cap utility panel and test cell panel out- 
Jets and connectors, 


h. Turn digital voltineter power off, 

i, Cn HYDRAULIC CONTROL panel, press 
switch-lights so thal HYDRAULIC SYSTEM 
BYPASS Hght indicates OPEN and remaining 
Hehts indicate CLOSE or VIENT. 

j- On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-Uphts go that all Hghts 
ave off, and press POWER ON swilch-light. 

k. Turn DC POWER SUPPLY off. 


1, On POWER DISTRIBUTION panel, pull out 
circuit breakers, 
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R-3896-3 Section ¥1I 
Volume If Paragraphs 12-1 to 12-4 


SECTION XII 
OXIDIZER DOME PURGE CHECK VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZED PERSON!'EL TRAINED IN TIE USE OF THE EQUIPMENT. 


St 


12-1. OXIDIZER DOME PURGE CHECK 12-3. DISASSEMBLING. 
VALVE 554119. 
12-4. Disassemble the oxidizer dome purge 

12-2. The following procedures contain the check valve ag required to accomplish necessary 
disassembling, cleaning, inspecting and re- repairs anc/or replucement. Refer to figure 
palring, assembling, and testing information 12-3 for parts and index numbers. 
required to maintain the oxidizer dome purge 
check valve. See figure 12-1 for test equipment 
and special tools. Refer to R-3896-4 for 
protective closures. 

Part No. Nomenclature Use 
te errr eee regen rrnerenwewermee epee 

T-5031188 Pressure Test Fixture Ifouses oxidizer dome purge check valve. 

T-5037824 Lapptng Tool Laps check valve seat. 

G3104 Pneumatic Flow Tester Measures check valve downstream pneumatic 

leakage. 
G3141 Components Test Console Provides pneumatic pressure and measurements 


for testing check valve, 


G3143 Components Adapter Set Provides hardware for check valve test setups. 


Figure 12-1. Test Equipment and Spactal Tools for Oxidizer Dome Purge Check Valve 


Figure 12-2 deleted. 
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Section X11 R-3896-3 
Volume fl 


Co 


F1-4-28 | 


1 Fin 2 Spring 3 Gate 34 Insert 4 Body 
Figure 12-3, Oxidizer Dome Purge Check Valve--Exploded View 


12-2 Change No. 22 ~ 15 February 1972 


R-3896-3 
Yolume [1 


12-5, CLEANING, 


12-6, Clean all parts of the oxidizer dome 
purge check valve for liquid oxygen service 
as outlined in R-3896-3, Volume I, 


12-7. INSPECTING AND REPAIRING. 


12-8. Inspecting the oxidizer dome purge check 
valve determines tf the individual parts have 
been damaged by mishandling or wear, Inspect 
parts, that contact liquid oxygen when installed, 
for evidence of dye. Parts with dyed surfaces 
must have dye stripped from part as outlined in 
R-3896-3, Volume I, Refer to figure 12-4 and 
inspect individual parts for general condition, 
cleanness, damage to threads, corrosion, dis- 
tortion, nicks, burs, and scratches. 


12-9. ASSEMBLING, 


12-10, Install spring (2) and gate (3) on body 
(4) and secure with pin (1). Refer to figure 12-3 
for parts and Index numbers. 


12-11, TESTING, 


12-12, This procedure outlines requirements 
for complote testing of the oxidizer dome purge 
check valve, using Components Test Console 
G3141 and Components Adapter Set G3143. 
Pneumatic Flow ‘Tester G3104 is used for pneu- 
matic leak-testing. Anv deviations, including 
the use of other equipmert, must be equivalent 
to the test requirements, safety standards, and 
equipment specified in this procedure. Prior 

to starting the test, install pressure-test-fixture 
on valve ports, Index letters are assigned to 
the valve ports tn illustrations, for identification, 
Prepare componen‘s test console for use 

(figure 12-5), See figure 12-6 for a cutaway 
view. Refer to paragraphs 12-12 through 12-16 
for purge check valve test procedures and sec 
figure» 12-7 and 12-8 for test setups, 


CAUTION 


During testing of the oxidizer dome 
purge check valve, the test equipment 
used and the valve must be main- 
tained in a liquid-oxygen-clean 
condition, 


Part Name and 


Section XII 


Paragraphs 12-5 to 12-12 


Index No, Inspecting Repairing 
Pin (1) Damage. Replace. 
Spring (2) Corrosion or Replace. 

cracks, 

Gate (3) Deteriorated Replace, 

or damaged, 

Nicks, Lap sealing 

scratches, surface to 

or other acquire 

imperfections allowable 

in sealing leakage and 

surface that flatnes:, 

would impalr 

its sealing 

function aud 

be flat within 

0.0001 inch, 

Body (4) Deteriorated Replace 

or damaged anodic 

anodic coating as 

coating. outlined in 
R-3896-3, 
Volume I, 

Nicks, Using 

seratches, lapping tool 

or other T-5037824, 

imperfections lap sealing 


Insert (3A) 


Figure 12-4. Inspecting and Repairing 


on sealing 
surfnce that 
would impair 
its sealing 
function and 
be flat within 
0.0005 inch. 


Damaged. 


surface to 
acquire 
allowable 
leakage and 
flatness. 


Replace as 
outlined in 
R-3896-3, 
Volume I. 


Oxidizer Dome Purge Check Valve 
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Section XT R- 3896-3 
Volume II 


Panel Control Position Indication/Remarks 
NOTE 


The press-to-operate switch-lights located on Components Test 
Console G3141 operate on and off by alternately pressing the face 
of the switch. Make sure switch-lights are pressed only as nec- 
essary to obtain specified indication, 


PRE-POWER TURN ON 


POWER CBI (30 AMP) Pulled out Console main power off, 
DISTRIBUTION 

CR2 (10 AMP) Pulled out Electrical utility outlets 

power off, 

PRESS/TEMP CHANNEL SELECT OFF 
MONITOR 
DC POWER SUPPLY AC INPUT Down (off) 

VOLTAGE VERNIER Midpositiun 

VOLTAGE ADJUST Fully counter- 

clockwise 

CURRENT LIMIT 0 

AC INPUT INDICATOR off 
ELECTRICAL MILLIAMPERES OFrFf 
CONTROL RANGE SELECT 


VOLTS RANGE SELECT OFF 
VOLTAGE ADJUST Full DECREASE 


POWER Down (off) 
TEST CELL ELECT Connector J701 Capped 
OUTLETS Connector J702 Capped 
Connector J703 Capped 
Connector J704 Capped 
Connector J705 Capped 
CAUTION 
Check that facility pneumatic and hydraulic supplies to console 
are off, 
POWER TURN ON, 
POWER CB1 (30 AMP) Push in Console main power on. 
Dis UB TON CB2 (10 AMP) Push in Electrical utility outlets 
power off. 
DC POWER AC INPUT Up None. 
SULELS CURRENT LIMIT 3 


ns wth rr rr TET sretcberatint rrmnd sttrvtar 7 “einererahin NO al REPT ih or I 


Figure 12-5. Preparing Components Test Console for Use (Sheet 1 of 3) 


12-4 Change No. t5 - 23 April 1969 


R-3896-3 Section XII 


Volume if 
Pane = antrel : Pos ition indication/Rena rks _ 
POWER TURN ON 
(continued 
ELECTRICAL POWER POWER light on, @) 
CONTROL AC INPUT light on, 
VOLTS RANGE SELECT Dp (0-30). None 
MILLIAMPERES RANGE A (9-560) x 2 None. 
SELECT 
TEST SELECT 1 Light 1 off,@) 
TEST SELECT 2 Light 2 off.) 
TEST SELECT 3 Light 3 off.) 
TEST SELECT 4 Light 4 off 
TEST SELECT 5 Light 5 off.) 
TEST SELECT 6 Light 6 off.) 
TEST SELECT 7 Light 7 oft.) 
TEST SELECT 8 Light 8 oft.) 
VOLITAGE ADJUST INCREASE VOLTS meter 


24 40.4 volts. 
PNEUMATIC AND HYDRAULIC PREPARATION 
a, Make sure that console is in the following condition: 
(1) Vent valves open (LOW and FIGH PRESSURE panel VINNTS closed during cryogenic tests). 
(2) Shutoff vaives closed. 
(3) Utility valves closed. 
(4) Regulatcrs closed. 
(5) Utility and test celi outlets capped. 


b. Supply facility gageous helium to console. PNEU SOURCE CONTROL pane] SOURCE PRESS 
gage indicates supply pressure. 


NOTE 


Gaseous helium (Bureau of Mines, Grade A) is the test medium 
used fur anibient and low-temperature tests. 


c. On SYSTEM SUPPLY panel, close SYS VENT valve, 


Le ceenansbamedaaieanetaememened 


(a) If indication is nol as specified, press applicable switch-light. 


Figure 12-5. Preparing Components Test Console for Use (Sheet 2 of 3) 
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R-3896-3 
VoJume {I 


Section Xl 
Paragraph 12-13 
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Control Position 


d. On PNEU SOURCE CONTROL panel, open HELIUM SOURCE SHUTOFF valve. 


SUPPLY panel SYS SUPPLY PRESS gage indicates supply pressure. 
WARNING 


SYSTEM PRESSURIZED lights (located on console and in test cell) 
come on to indicate pressure downstream of console pressurizing 
Safety precautions specified in R-3896-3, 


panels and into test cell. 
Volume I must be followed to ensure safety of personnel working 
with pressurized systems. 


Ae tele eet eit a ama UR nt  ihadhendaaumaehonans 


Figure 12-5. Freparing Components Test Console for Use (Sheet 3 of 3) 


Procedure 


$PRING ‘ 
a PIN f to check valve as follows: 
r a? 


(4) Open SHUTOFF 
valve. 


(2) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 30 +3 pai. 


INLET——<—" 
section A-A 


554116-C-1A 


Figure 12-6. Oxaidizer Dome Purge 
Check Valve--Cutaway View d. Measure for leavage 


from inlet port (A) from 


Procedure Resnlt Pneumatic Flow Tester 
U3104, 
12-13. AMBIENT TEMPERATURE REVFRSE 
LEAKAGE TESTS. e. On HIGH PRESSURE 


panel, adjust! PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 100 410 psi, 


a. Prepare components None. 
test console and oxidizer 

dome purge check valve 

for tests as outlined in par- 

agraph 12-12; then connect 

check valve to console for 

reverse lauk-tesis as {. 
shown in figure 12-7, 


Measure for leakage 
from inlet port (A) with Pneu- 
matic Flow Tester G3104. 

b. On FLOW/A P 
MONITOR panel, open 
TEST CELL INLET 
SHUUTOFF valve. 


None. 
g. On FLOW/4 P MON- 
ITOR panel, close TEST 
CELL INLET SHUTOFF 
valve, 
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Indication/Remarks 


SYSTEM 


 eaheihbaidaananatacinenmathte sacha eanaee’ 


Rosult 


On HIGH PRESSURE panel, apply pressure 


None. 


Check valve out- 
let (B) pressur- 
ized. TEST 
CELL MONITOR 
PRESSURE gage 
must indicate 

30 43 psi, 


Maximum aliow- 
able leakage is 
1G scim. 


Check valve out- 
Jet port (B) pres~ 
surized. TEST 
CELL MONITOR 
PRESSURE gage 
must indicate 
100 +10 psi. 


Maximum allow- 
able leakage is 
LO scim., 


TEST CLLL 
MONITOR PRES- 
SURE gage 
isolated, 


Procedure 


h. On HIGH PRESSURE 
panel, adjust PRESSURE 
REGULATOR unti! REG 
SUPPLY PRESS gage indi- 
cales 1,500 +100 psi. 


i. Measure for leakage 
from inlet port (A) with 
Pneumutie Flow Tester 
G3104, 


j. Repeat steps h and i 
at 2,000 +100 psig. 


k. On HIGH PRESSURE 
panel, close SHUTOFF 
valve and open VENT valve. 
Close VENT valve after 
pressure decay. Adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates zero. 


1. Remove check valve 
from test getup. 


m. If check valve testing 
is terminated, secure 
equipment as outlined in 
paragraph 12-17. 


n. Install protective 
closures. Refer to 
paragraph 12-2. 


R-3896-3 
Volume I 


Result 


Check valve out- 
let port (B) pres- 
surized. On 
PRESSURE/ 
TEMPERATURE 
MONITOR panel, 
PRESSURE gage 
must indicate 
1,500 +100 psi. 


Maximum allow- 
able leakayve is 
10 scim. 


Same resulls as 
steps h andi, 


Valve outlet port 
(B) depressurized. 
On PRESSURE/ 
TEMPERATURE 
MONITOR panel, 
PRESSURE mon- 
itor gage must 
indicate zero, 


None. 


None. 


None. 


12-14. AMBIENT TEMPERATURE RESEAT 


LEAKAGE TEST. 


a. Prepare components 
test console and check 
valve for test as outlined 
in paragraph 12-12; then 
connect valve to console 
for reseat-test as shown 
in figure 12-7. 


None. 


Procedure 


b. On FLOW/4 P 
MONITOR panel, open 
UPSTREAM INLET 
SHUTOFF valve. Make 
sure DOWNSTREAM 
INLET fitting is uncapped. 


c. On LOW PRESSURE 
panel, open SHUTOFF 
valve and adjust PRES- 
SURE REGULATOR until 
REG SUPPLY PRESS 
ace indicates 5 psi. 


d. On LOW PRESSURE 
panel, slowly reduce pres-~ 
sure to valve inlet port (A) 
until] PRESSURE DI¥ FER- 
ENTIAL gage indicates 
9.25 +0.10 pai. 


c. Measure for leakage 
from outlet port (B) with 
Pneumatic Flow Tester 
G3164. 


{. On LOW PRESSURE 
panel, close SHUTOFF 
valve. Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates zero, 


g. On FLOW/A P MON- 
ITOR panel, close UP. 


STREAM INLET SHUTOFF 


valve. Cap 154 P DOWN- 
STREAM INLET fitting. 


h. Remove oxidizer 
dome purge check valve 
from test setup. 


i. If check valve testing 
ig terminated, secure 
equipment ag outlined in 
paragraph 12-17. 


j. Install protective 
closures, Refer to 
paragraph 12-2. 
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Section XII 
Faragraph 12-14 


Result 


None. 


Valve inlet port 
(A) pressurized. 
On FLOW/A P 
MONITOR panel 
PRESSURE DIF- 
FERENTIAL 
gage indicates 

5 psi. 
PRESSURE DIF- 
FERENTIAL 
gage must indi- 
cate 0.25 +0. 10 
psi. 


Maximum allow- 
able leakage is 
100 scim. 


LOW PRESSURE 
panel and valve 
depressurized. 


None. 


None. 


None. 


None. 
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mar 


TEST CELL 


PNEU HIGH 
PRESS OUTLET 


Pa ries kar aah 
PNEU HIGH 
PRESS MON INLET 


REVERSE LEAK-TESTS rac Q 
0 TO 1000 PSIG 
PNEU MON INLET 


1S4P PNEU 
UPSTREAM INLET 


SE ” 
PNEU LOW 
PRESS OUTLET 


MS ae eae a ae ph a ee ae a cee ass eee en ne et a | 


RESEAT-TEST 
LEGEND 
PNEUMATIC RELIEF VALVE PORTS 
VALVE 1% 9028B7- 3 A INLET 


EZSEE) OXIDIZER- CLEAN SYSTEM B OUTLET 


Figure 12-7. Oxidizer Dome Purge Check Valve Ambient Temperature Test Setups 


Procedure. Result Procedure Result 
12-15. LOW-TEMPERATURE REVERSE c. On HIGH PRES- HIGH PRESSURE 
LEAKAGE TESTS. SURE panel, open SHUT- panel and valve out- 

OFF valve. Adjust let port (B) pres- 

a. Prepare compo- None. PRESSURE REGULA- surized, 
nents test console TOR untit REG SUPPLY 
and check valve for PRESS gage indicates 
tests as outlined in 30 +3 psi. 
paragraph 12-12. Con- 
nect valve to console d. Fill container with Valve temperature 
for reverse leakage liquid nitrogen. Coild- reduced. 
tests as shown in soak valve until boiling 
figure 12-8, stops. 

b. On FLOW/A P None. e. Measure for leak- Maximum allowable 
MONITOR panel, open age from inlet port (A} leakage is 30 scini. 
TEST CELL INLET with Pneumatic Flow 
SHUTOFF valve. Tester G3104. 
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Procedure 


f. On HIGH PRESSURE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
eates 100 +10 psi. 


g- Measure for leakage 
from inlet port (A) with 
Pneumatic Flow Tester 
G3104. 


h. On FLOW/4 P pane}, 
close TEST CELI INLET 
SHUTOFF valve. 


i, On HIGH PRESSURE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 1,400 +100 psi. 


j. Measure for leakage 
from inlet port (A) with 
Pneumatic Flow Tester 
G3104. 


k. Repeat steps i and j 
at 2,000 +100 psig. 


1. On HIGH PRESSURE 
panel, close SHUTOFF 


valve and open VENT valve. 


Close VENT valve after 
pressure decay. Adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS. 
gage indicates zero. 


m. Remove valve from 
test setup, 


n. H check valve testing 
is terminated, secure 
equipment as Guilined in 
paragraph 12-17. 


R-3896-3 


Volume II 
Result Procedure 
On FLOW/A4 P o, After valve has re- 
MONITOR panel turned to room temperature, 
TEST CELL install protective closures, 


MONITOR PRES- 
SURE gage must 

indicate 100 +10 

psi, 


Maximum allow- 
able leakage is 
30 scim. 


TEST CELL 
MONITOR PRES- 
SURE gage 
isolated, 


HIGH PRESSURE 
panel and valve 
outlet port (B) 
pressurized. 

On PRESSURE/ 
TEMPERATURE 
MONITOR panel, 
PRESSURE gage 
must indicate 
1,500 +100 psi. 


Maximum allow- 
able leakage is 
30 scim. 


Same results as 
steps 1 and j. 


Valve outlet port 
(B) depressurized., 
On PRESSURE/ 
TEMPERATURE 
MONITOR panel, 
PRESSURE mon- 
itor gage must 
indicate zero. 


None. 


None. 


Refer to paragraph 12-2, 


12-16. LOW-TEMPERATURE 
RESFAT LEAKAGE TESTS. 


a. Prepare componcnts 
test console and check valve 
for tests as outlined in para- 
graph 12-12. Connect valve 
to console for flow- and 
reseat-tests as vhown in 
figure 12-8. 


b. On LOW PRESSURE 
panel, open SHUTOFF valve. 
Adjust PRESSURE REGU- 
LATOR until REG SUPPLY 
PRESS gage indicates 25 
+1 psi. 


c. Observe flow from 
valve outlet port (B). 


d. On LOW PRESSURE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 5 psl. 


e. On FLOW/A P MONI- 
TOR panel, open UPSTREAM 
INLET SHUTOFF VALVE. 
Unecap 154 P PNEU DOWN- 
STREAM INLET fitting. 


{. On LOW PRESSURE 
panel, slowly reduce pres- 
sure to valve inlet port 
(A) until PRESSURE DIF- 
FERENTIAL gage indicates 
0.25 40, 10 pal. 


Change No, 20 - 19 May 1971 


Section XII 
Paragraph 12-16 


Result 


None, 


FLOW- AND 


None. 


LOW PRESSURE 
panel and valve 
inlet port (A) 
pressurized, 

On FPLOW/4 P 
MONITOR panel, 
TEST CELL 
MONITOR PRES- 
SURE gage must 
indicate 25 41 
psi. 


Gaseous heHum 
muat flow from 
valve outlet for 
5 seconds mini- 
mum. 


Pressure at 
valve inlet port 
(A) reduced. 


PRESSURE DIF- 
FERENTIAL 
gaye must indi- 
cate 6 psi. 


PRESSURE DIF- 
FERENTIAL 
gage must indi- 
cate 0.25 10.10 
psi. 
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Procedure Result Procedure Result 
g. Measure for leakage Maximum allow- j. Remove oxidizer dome None. 
from ov'let port (B) with able leakage is purge check valve from test 
Pneumatic Flow Tester 200 scim. setup. 


G3104. 
jA. If check valve testing None. 
h. On LOW PRESSURE LOW PRESSURE is terminated, secure equip- 


panel, close SHUTOFF panel and check ment as outlined in paragraph 

valve. Adjust PRESSURE valve depreg~ 12-17. 

REGULATOR until REG surized. 

SUPPLY PRESS gage indi- k. After valve has re- None. 
cales zero. turned to ruom temperature, 


install protective closures. 


i. On FLOW/A P MONI- None. Refer to paragraph 12-2, 


TOR panel, close UP- 
STREAM INLET SHUTOFF 
valve. Cap 154 P PNEU 
DOWNSTREAM INLET fitting. 


eR eee ie: 


TEST CELL 


PNEU HIGH 
PRESS OUTLET 


PNEU HIGH 


PRESS MON INLET 3 
i 


| i 
‘aiid Aol 
0 1000 PSIG 


PNEU MON INLET 


REVERSE LEAK-TESTS 


eet 7 Ue OES ee UE Ss ae: 


PNEU LOW 
PRESS OUTLET 


8 >i 


0.1000 PSIG 


PNEU MON INLET H 

% % UTES : 

FLOW AND RESEAT-TESTS ee nae G 7 
LEGEND UPSTREAM INLET 4 


PNEUMATIC RELIEF VALVE 1%-0026587-1 VALVE PORTS 
LNg CONTAINER 2013531 A INLKT 
GRE) OXIDIZER- CLEAN SYSTEM B OUTLET 


Figure 12-8. Oxidizer Dome Purge Check Valve 
Low-Temperature Test Setups 
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Volume Il 


12-17. SECURING TEST EQUIPMENT. 


12-18. After oxidizer dome purge check valve 
testing is completed and valve is removed 
from test setup, secure equipment as follows: 


a. Reduce facility gaseous nitrogen and 
helium supply pressure to zero. 


b. On PNEU SOURCE CONTROL panel, 
close HELIUM SOURCE SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, verify TO 
FUEL COMPATIBLE SYS shutoff vaive is 
closed; then open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e. Close all shutoff valves, regulators, and 
utility valves, 


f, Make sure all pressure gages indicate 
zero; then close all vent valves. 


g. Cap utility panel and test cell panel out- 
lets and connectors. 


h. On ELECTRICAL CONTROL panel, 
press TEST SELECT switch-lights so that all 
lights are off; then press POWER ON switch- 
ight. 


i. Turn DC POWER SUPPLY off. 


j. On POWER DISTRIBUTION panel, pull 
out fll circuit breakers. 


Change No. 10 - 7 November 1967 


Section XII 


Paragraphs 12-17 to 12-18 


12-11/12-12 


R-389-3 
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SECTION XII 
OXIDIZR VALVE 
WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, COMPONENTS 
ADAPTER SET G3143, AND CRYOGENIC SUPPLY UNIT G3146 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


figure 13-1 for test equipment and special tools. 


Fe rele nicer ns we rere 


13-2. ‘The following procedures contain the 
disassembling, cleaning, inspecting and re- 


pairing, assembling, and testing information 
required to maintain the oxidizer valve. 


Part No, 


me ae 


YF "P-5029363 
fla T-5035223) 


4 T-50292519) 
id. T-5022671 
Fe" T-5037837 
T-5022672 

* Yaz 7-5036723) 
p77 -6029252 

A r-5031701% 

p/ | T-5022668™) 


(08 T-BO36T2A 
/b T-5029362") 


uy B-5036727) 


Yr T-5035245 ; 
F.5031188-109) 
ma 


i: 6093 (Leeds 
Northrup), or 
equivalent 


ly 


Nomenclature 


See 


i nett A ML 


Assembly Stand 
Poppet Removal Tool 


Piston Torque Wrench 
Poppet Locking Tool 
Piston InstaNation Tool 
Spring Compressor 
Seal Forming Tool 
Torque Wrench 

Piston Rod Simulator 
Poppei Handling Tool 


Special Sacket Wrench 


Fressure Test Fixture 
Pressure Test Fixture 


Wrench 
Pressure Test Fixture 


Temperature 
Potentlometer 


Thermocouple, 
Copper-Constantan 
(6-8 feet long) 


Refer ‘o R-386-4 for protective closures. The 

threads of closure RX20845-21 must be lubri- 

cated (Method A) aid the packing used with the 

closure lubricated (Method J) using lubricant 

Breage RB0140-012 (Rocketdyne : Specitied 

jupeNeatten methods are outlined in R-3896-3, 
olume f, 


aa nae en Rn sb vets manarmnanann eee 


Holds oxidizer valve during repair and checkout. 


Removes oxidizer valve poppet from housing 
during disassembly. 


Torques oxidizer valve piston to piston rod. 

Holds poppet while removing piston bolt. 

Removes and installs piston, 

Compresses oxidizer valve springs during repair. 
Forms and installs oxidizer valve piston rod seal. 
Torques oxidizer valve nut on pistor red. 

Forms and instulls oxidizer valve piston rod seal, 


Handles oxidizer valv+ poppe. during chilling and 
installation, 


Torques special handling bolts. 


Leak-lests oxidizer valve with gaseous or 
Migquid nitrogen. 


Pressure-tests oxidizer valve with Heid 
nitrogen, 


Installs closures RX20845, 


Pressure-tests oxidizer vaive with liquid 
nitrogen, 


Indicates oxidizer valve temperature during 
cryogenic testing. 


Senses oxidizer valve temperature during 
cryogenic testing. 


_ (a) Maintein item in a liquid-oxygen-clean condition, 
KO (b) Jtem not used when performing test with Components Test Console. 


Figure 13-1. Test Equipment and Special Tools for Oxidizer Valve (Sheet 1 of 2) 
Change No. 22 - 15 February 1972 


13-1 


Section Xi 
Paragraphs 13-3 to 13-4 

Part No, Nomenclature 
/7 Pressure Gage 


0-15 psig, 0.25% 
full-scale accuracy, 
hydraulic service, 
or equivalent 


Model 630A Multimeter 
(Triplett Electrical 
Instrument Co), 


or equivalent 


1432-T (General 
Radio Co), or 
equivalent 

Model 1620C 
(Freed 
Transformer Co), 
or equivalent 


Decade Resistance Box 


Megohmmeter 


G3104 Pneumatic Flow Tester 
G3141 Components Test Console 
G33 43 Components Adapter Set 
G3146 Cryogenic Supply Unit 


R-3896-3 
Volume II 


Use 


Measures hydraulic pressure during surface 
wetting leak-test, 


Makes electrical measurements, 


Used with Triplett 630A for resistance tests, 


Makes insulation resistance tests, 


Measures oxidizer valve downstream pneumatic 
leakage. : 


Provides gaseous nitrogen and hydraulic fuel 
for tasting oxidizer valve. 


Provides hardware for oxidizer valve test setups. 


Provides liquid nitrogen for cold-lesting 
oxidizer valve, 


A A A A i Ae A Sy I en er se 


Figure 13-1. Test Equipment and Special Tools for Oxidizer Valve (Sheet 2 of 2) 


Figure 13-2 deleted, 
13-3. DISASSEMBLING, 


13-4, Disassemble the oxidizer valve, as 
required, to accomplish necessary repairs 
and/or replacement. Sce figure 13-% for parts 
and index numbers, Do not remove inserts 
unless they are damaged, 


a. Place oxidizer valve into assembly stand 
T-5029363 and secure. 


bh, Remove the following parts from cylinder 
(71) in the sequence Hated: Parts (1) through 
(14), (15) through (17A) as a subassembly, 
(26, 27), (28) through (40) as a subassembly, 
(42) through (44), (45) and (46) as a sub- 
assembly, and (47) through (54). 


NOTE 


If it is necessary to remove arm (36) 
from the indicator shaft on valve 
409465-31, the arm may be heated 

to 120° F inaximum in order to eaatly 
remove screw (35) and the arm, 
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c. Remove nut (18), then remove piston (19), 
using piston torque wrench T-5029251, piston 
installation tool T~5037837, and poppet locking 
tool T-5022671. Remove packings and retainers 
(20) through (23), 


d, Attach spring compressor T-5022672 to 
housing (114) for removal of cylinder (71); 
remove bolts (57), washers (58), and bushing 
(59\, then remove cylinder (71). 


WARNING 


Cylinder (71) is under spring load. 
Care must be exercised while using 
spring compressor to remove 
cylinder, Spring load will be 
relieved as cylinder is removed, 


e. Remove the following parts in the sequence 
listed: 


(1) (24), (25), and (60) through (70) from 
eylinder (71). 


Pages 13-3 through 13-6 deleted. 
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(2) (72) through (73B) and (75) through (78) 
from cover (88), 


NOTE 


Sleeve (73A) may be removed using 
a suitable gear puller. 


(3) Cover (88), 
(4) (79) through (87) from cover (88). 


f, Remove bolt (93) and washer (94) from 
piston rod (100), then remove piston rod (100) 
from poppet (101). Do not remove pins (99) 
from pisto:. rod (100) unless they are damaged, 


g. Remove screws (95) and retainer (96), 
then remove poppet (101) using poppet removal 
tool T-5035223, 


h. Remove seal (97) from poppet (101), 


i, Remove parts (89, 89A, 98), (106) through 
(109), (111, 112). 


Remove housing (114) from assembly jig 
T-5029363, then remove bolts (110) from 
housing, 


k, Place housing (114) in degreaser and heat 
until housing reaches 140° to 160° F; remove 
housing from degreaser, then remove parts 
(90) through (92) from housing. 


13-5, CLEANING. 


13-6. The oxidizer valve housing containing 
parts (60) through (68) and (72) through (114) 
must be cleaneu for liquid oxygen service. If 
bolt (93) and washer (94) have dyed surfaces, 
the dye must be stripped from the parts before 
the parts are cleaned, The cylinder assembly 
containing parts (1) through (8), (10) through 
(25), (45) through (59), and (69) through (71) 
must be cleaned for fuel service. Parts for 
transducer (28) must be cleaned for electrical 
service. Refer to R-3896-3, Volume I for 
Cleaning procedures, 


Section XIII 
Paragraphs 13-5 to 13-10A 


13-7, INSPECTING AND REPAIRING, 

13-8. Inspecting the oxidizer valve determines 
if the individual parts have been damaged by 
mishandling or wear. Inspect parts, that contact 
liquid oxygen when installed, for evidence of dye, 
Parts with dyed surfaces must have dye stripped 
from part as outlined in R-3896-3, Volume I. 
Refer to figure 13-4 and inspect individual parts 
for general condition, cleanness, damage of 
threads, corrosion, distortion, nicks, burs, 

and scratches, Dimensional limits Usted in 
figure 13-5 form the guide to serviceability of 
parts, Minimum and maximum values are given, 
beyond which repair or replacement of parts is 
required, 


13-9. ASSEMBLING. 


13-10. The assembly procedures for the oxi- 
dizer valve must be performed in the sequence 
listed and all parts must meet cleaning require- 
ments as outlined in paragraph 13-5. The 
lubricant used in this procedure is F81281 
grease (Dow Corning Corp), unless otherwise 
noted. Specified lubrication procedures 
(methods) are outlined in R-3896-3, Volume I. 
See figure 13-3 for parts and index numbers, 


13-10A. INSTALLING SEALS, POPPET, AND 
PISTON ROD IN HOUSING. 


a. Verify that bolt (93) and washer (94) do 
not have dyed surfaces. If dye is present, the 
dyed part must be stripped and cleaned, as 
outlined in R-3896-3, Volume I, 


aA. Install bolts (110) into housing (114). 
Torque hejts to 80-100 in-lb using special 
socket wrench T-5036724. 


b, Place housing (114) in degreaser and 
heat until housing reaches apnroximately 
180° F; then remove housing. 


c. Place housing (114) into assembly stand 
T-5029363 and secure, 
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Section XI 


— 


SHS} 
—— 


SO 


ened 


1 Bolt Nut Cylinder Seal 

2 Washer Piston Packing Spring 93 Bolt 

3 Cap Packing Retainer Spring 94 Washer 
4 Packing Retainer Screw Sleeve 95 Screw 

5 Retainer Packing Washer Liner 96 Retainer 
6 Pin Retainer Plug (Deleted) | 97 Seal 

7 Spring Screw Packing Seat 98 Ring 

i Gate Washer Plug Bushing 984 Insert 
8A Insert Screw Seal Bolt 99 Pin 

8B insert Washer (Deleted) Bolt 100 Piston Rod 
8C Insert Transducer (Deleted) Bolt 100A Insert 

9 Cylinder Head Packing Bolt Bolt 101 Poppet 
94 Cylirder Head Screw Washer Washer 102 (Deleted) 
9B Plate Washer Bushing Seal 103 (Deleted) 
90 Screw Lug Packing Screw 104 (Deleted) 
9D Packing (Deleted) Washer Washer | 105 (Deleted) 
9E Retainer (Deleted) Screw Retainer | 106 Bolt 
10) Packing Screw Washer Lip Seal | 107 Washer 
11. ~—- Retainer Arm Retainer Ring 108 Valve 
12 Packing Resistor Washer Bushing | 1u8 Seal 
13. Retainer Screw Lip Seal Plug 110 Bolt 
14 Ring Washer Washer Seal 111 Plug 
15 = Pin Clamp Bushing 87’A Insert 112 Seal 
15A Pin Insert Packing 87B Insert 113 Nameplate 
158 Washer Insert Retainer 87C ss Insert LISA Insert 
i68C Pin (Deleted) Insert 88 Cover 113B Insert 
16 = Clevis Screw Insert 89 Retainer | 113C Insert 
116A Clevis Washer Ingert B9A Retainer Insert 
17 ~=—- Block Clip Insert 90 Ring Housing 
WA Black Pin Insert 91 Ring 

Figure 13-3. Oxidizer Valve--Exploded View (Sheet 3 of 3) 
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Part Name and 
Index No, 


Cap (3), 
Retainer (64), 
Washer (67) and 
Retainer (82) 


Pin (6, 15, 15A, 15C, 
45) 


Spring (7) 
Gate (8) 


Cylinder Head (9, 9A) 


Plate 9B 


Ring (14) 


Clevis (16, 16A) and 
Block (17, 17A) 


Piston (i9) 


Washer (25), Plug !51), 
Retainer (89, 894A), and 
Retainer (96) 


Transducer (28) 
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Inspecting 
Damaged sealing surface. 


Deteriorated or damaged anodic 
coating. 


Cracks, galling, flat areas, and 
wear. 


Compressed rating. 
Damaged sealing surface. 
Hole diameter. 

Damaged seallne surfaces. 
Hole diameter. 

Daniaged or missing inserts. 


Deterlorated or damaged anodic 
coating. 


Deteriorated or damaged rubber seal. 
Damaged sealing surfaces. 


Outside diameter for cylinder head (9A). 


Nicks, bursa, scratches. 
Hole diameters. 


Deteriorated or damaged anodir 
coacing, 


Damaged threads. 


Verify that hydraulic flow through 
bleed holes ig 1.45 £0. 10 gpm. 
(Refer to paragraph 13-26. ) 
Deteriorated or damaged anodic 
coating. 


Damaged connector, bent pins, 
wiring, sealing surfaces, or 
variable resistor. 


Damaged threads, 


en 


Section XIII 


Repairing 
Replace. 


Refer to figure 13-5 for 
washer (67), 


Replace anodic coating or 
iridite as outlined in 
R-3896-3, Volume I. 


Replace. 


Refer to figure 13-5. 
Replave. 
Refer to figure 13-5, 
Replace. 
Refer to figure 13-5. 


Replace inserts as outlined 
in R-3896-3, Volume I. 


Replace anodic coating or 
iridite as outlined in 
R-3896-3, Volume I. 


Replace cylinder head, 
Lap sealing surface to meet 
leakage requirements. 
Refer to figure 13-5, 


Replace. 
Refer to figure 13-5. 


Replace anodic coating or 
tridite as outlined in 
R-3896-3, Volume 1. 


Refer to R-3898-3, Volume 
I, for thread repair. 


Remove obstruction or 
replace. 


Replace anodic coating or 
iridite ag outlined in 
R-3896-3, Volume f. 


Replace transducer 
assembly. 


Refer to R- 3896-3, 
Volume J, for thread 
repatr, 


Figure 13-4, Inspecting and Repairing Oxidizer Valve (Sheet 1 of 3) 
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Section XITE 


Part Name and 
Iadex No. 


Shatt (46) 


Cylinder (71); Cover (88), 
and Housing (114) 


Springs (72, 73) 
Ring (90) 


Sleeve (73A) 


R-3896-3 
Yolume Uf 


Inspecting 


Damaged threads. 


Netertorated or damaged anodic 
coating. 


Slot dimensions. 
Damaged sealing surfaces. 
Damaged or missing inserts. 


Damayed threads. 


Netericrated or damaged anodic 
coating. 


Compreseed rating. 

Inside diarneter. 

Deteriorated or damaged anodic 
eoating. 


Deterlorated or damaged anodic 
coaling, 


Scraiched outer surface. 


Scratched Inner surtave. 


Marks from using gear puller. 


Cirewnferential rub marks on 
top of sleave at large -dlumeter 
end. 


Cracked or broken. 


ts 


Figure 13-4. Inspecting and Repatring Oxidizer Valve (Sheet 2 of 3) 
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Repairing 


Refer to R-3896-3, Volume 
I, for thread repair. 


Replace anodic coating or 
iridite a3 outlined in 
R-3896-3, Volume I. 


Refer to figure 13-5, 
Replace. 


Replace inserts as outlined 
in R-3896-3, Volume I. 


Refer to R-3896-3, Volume 
I, for thread repair. 


Replace anodic coating or 
iridite as outtined ta 
R-3896-3, Volume I. 


Refer to figure 13-5. 
Refer to figure 13-5. 


Replace anodic coating or 
fridite ag outlined in 
R-3896-3, Volume I. 
Replace anodic coating or 
bridite as outltned in 
R-~J896-3, Volume I, 


Remove raised mater{al; 
then replace anodic coating 
ov tridite as outlined In 
H-3806-%, Volume [, 


Blend sevateh; then 
replace anodic couting 
or iridlts as oullined In 
R-3896-3, Voluine [, 


Remove raised matorial, 
After repair, outer 
diameter of sleeve must 
be 0,005-ineh total indl- 
cated reading: with small 
diameter 3, 283 inchegy 
(minimiuwn) and large 
diameter 3,628 inches 
(minimum). Replace 
anodic coating or irldita 
as outlined in R- 3896-3, 
Volume [, 


Kemove raised material; 
thon replace anodle coaling 
or iridite as outlined in 
R-3896-3, Volume I. 


Replace. 
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Volume 
Part Name and 
Index No. Inspecting Repairing 
Liner (73B) Deformation from springs, Replace. 
Cracked or broken. Replace. 
Scratches or buffed marks, Acceptable as is. 
Ring (91) Outside diameter, Refer to figure 13-5, 
Oxidized surface. Clean ring to remove 
oxidization, 
Piston Rod (100) Damage ta exterior surface. Replace. 
Damaged Inserts. Replace inserts as 
outlined in R-3896-3, 
Volume I. 
Damaged threads. Refer to R-3896-3, 
Volume I, for thread 
repair. 
Daniaped ping (99). Replace pins. 
Poppet (101) Damage to skirt surface. Replace, 
Damaged or missing inserts, Replace inserts as 
outlined In R-3896-3, 
Volume I, 
Neteriorated or damaged anodic Replace anodic coating 
coating. or iridite as outlined fn 


R-3896-3, Volume f, 


Figure 13-4. Inspecting and Repairing Oxidlzer Valve (Sheet 3 of 3) 


Part Name and Minimum Maxiinum 
Index No, Dimension (Inches except as noted) 

Spring (7) Rotate to 180° in direction of twist, 1.73 in-lb 2. 12 in-lb 
Rotate to 270° in direction of twist. 2. 60 tn-Ib 3.18 in-lb 

Gate (8) Hole diameter. 0.227 0.235 

Cylinder Head (9)  Holediameter for pin (6). 0. 181 0, 187 

Plate 9B Outside diameter for cylinderhoad (9A). 0. ‘749 0.761 
Hole diameter for pin (6). 0. 184 0. 187 

Clevis (16) Hole diameter for pin (15). 0. 1557 0. 15%% 


D Leteer del antenrantalnanieantneeae anemedahianemneseral 


Figure 13-5. Dimensional Limits for Oxidizer Valve (Sheet 1 of 2) 
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Part Name and 
Index Number 


Clevis (16B) 
Block (17) 


Block (174A) 
Arm (36) 


Shaft (46) 


Washie.: (67) 


Cylinder (71) 


Spring (72) 
Spring ('73) 
Retainer (82) 
Cover (88) 


Ring (90) 
Ring (@1) 


Piston Rod (100) 


Poppet (101) 


Housing (114) 


1 me. 


Dimension 
Hole diameter for pin (15C), 
Hole diameter for pin (15). 
Hole diameter for piston rod (190). 
Hole diameter for pin (15C). 
Hole diameter. 
Slot dimension. 
Slot length. 
Slot width, 


Surfaces to be flat within 0, 0005 ineh 
and parallel to each other within 
v,001 inch. 


Sealing lip protrusion. 

Bore for piston (19). 

Bore for piston road (100). 

Bore for shaft (46), 

Compress to 7.09 inches. 
Compress to 6.38 inches. 

Sealing lip protrusion. 

Sealing surface ID for cylinder (71). 
Sealing surface OD for her sing (114), 
inside diameter, 

Outside diameter, 

Outside diameler for poppet (101), 
Outside diameter for cover (88), 


Outside dlamoter for cylinder (71). 
Outside dlameter for block (17). 


Outside diameter for cylinder head (9). 


Skirt outside diameter. 
Inside diameter for piston rod (100). 
Outaide diameter for seal (97). 


Inside diameter for skirt seal (92), 


Minimum 
(Inches except as noted) 


1557 
1532 


. 500 
1544 
250 
124 
BY3 
»312 


cesosoo foe oe 


0. 603 
4,001 
1, 129 
0.751 
322 Ib 
142 lb 
0.003 
3. 625 
¥. 560 
8.5725 
9. 3855 
1, 6842 
1.2485 
1. 1220 
0.4973 
0.3717 
8, 4372 
1. 687 
7, 624 


9.5615 


Figure 13-5. Dimensional Limits for Oxidizer Valve (Sheet 2 of 2) 


Change No. 13 - 16 July 1968 


Section XIN 


Maximum 


0, 1572 
0, 1545 
0,501 

0, 1549 
0.25) 
0, 126 
0.877 
0.313 


. 0045 
. 0035 
.131 

71525 


cr Se CO 


394 Ib 
174 lb 
0.0045 
3. 6279 
0.561 
8.5755 
9, 3875 
1, 6847 
1, 2472 
1,227 
0.4984 
0,373 
8.4385 
1, G882 
7,626 


0,9625 
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WARNING 


The following procedure uses liquid 
nitrogen, which must not be allowed 
to come in contact with any part of 
the body. Human tissue will freeze 
upon contact, causing serious injury. 
Eye protection and protective clothing 
must be worn by personne} handling 
liquid nitrogen, Liquid nitrogen must 
be used in a well-ventilated area 
since the vapors displace the oxygen 
in the air, resulting in suffocation. 


d, Insert ring (91) into seal (92); then place 
ring and seal into a container of Uquid nitrogen 
(MIH.-P-27401), 


dA. Using @ heat gun, heat ring (90) to 
approximately 100° F, 


NOTE 


Step e must be performed tmmedi- 
ately after removing seal and ring 
from liquid nitrogen to ensure proper 
diametric clearance between seal 
and housing. 


@ Itefer to figure 13-6 for correct 
Installation of rings and seals when 
perforining steps e, g, and k. 


TOIN Ga (120) nme 


MING (90) 


RING (98) 


WYN 


_ 


a nr ne ee er me as ee eee ee + 


Figure 13-6. Oxidizer Valve Ring anc Seal Installation 
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4 
EE RAL 


ce. Remove ring (91) and seal (92) from liquid 
nitrogen and install ring (90) in chilled seal (92); 
then chill assembled parts (90, 91, 92) and 
carefully install in heated housing (114). Make 
sure seal and rings are botiomed in housing, 
Allow assembly to return to ambient temperature, 


f. Insert seal (97) into groove of poppet (101); 
then attach retainer (96) to poppet (101) with 
screws (95), Screws must be fingertight only, 


g. Insert ving (98) into groove of housing 
(314). 


h. Using poppet handling taol T-5022663, 


place poppet (101) into a container of liquid 
nitrogen unlil thoroughly chilled, 


i. Carefully install chilled poppet (101) into 
housing (114); then remove poppet handling tool, 


j. Allow housing (114) and poppet to return 
to ambient temperature, 


k. Install retainer (89, SOA) in housing (114), 


TOUSING (h14) 


COVER (88) 


—~ ROE T (77) 
WASITRR (70) 


Ge RETAQIER (89, BGA) 


F1-3-2-97 
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1. Install pins (99) in piston rod (100); then 
attach piston rod to poppet (101) with bolt (93) 
and washer (94). Torque bolt to 160 foot-pounds, 
Poppet must not rotace during torquing of bolt, 

If poppet rotates during torquing of bolt, replace 
defective seal (92) or rings (90, 91). Final torque 
of bolt (93) will be accomplished after valve is 
completely assembled as specified in paragraph 
13-10E. 


13-108, 
COVER. 


INSTALLING COVER SEALS AND 


NOTE 
Steps a through f are for forming 
piston rod lip seats (83) and require 
piston rod simulator T-5031701 for 
forming. 


@ Blank lip seals must be free of all 
flaws and scratches on the sealing 
surfacea. The ID of the seal blanks 
have a sharp edge ard must be free 
of nicks and bursa and show no evi- 
dence of separation of the laminated 
material, 


™ MANDEL, 
T-SO3708 


PiStON ROD 
MATING Bil0 


RETAINER (82) 


Section XIII 
Paragraph 13-10B 


WARNING 


The following procedure uses tri- 
chloroethylene which is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious injury or death, 


a. Clean seal bianks with trichloroethylene 
(MIL-T-27602) and dry cleaned parts as outlined 
in R-3896-3, Volume I. 


CAUTION 


Ring (84) must be assembled in one 
direction only, Rings assembled 
backwards must he cejected. 


b, Install bushing (85) and ring (84) in noge 
end of cover as Indicated in figure 13-7, 


c. Carefully place Hp seal (83) onto nose 
end cf cover (88) and ring (84); then install 
retainer (82) with screws (80) and washers (81), 
No not tighten screws at this time, 


SLEEVE 
T-5031704 


COVER [66) 


Fi-3-2-43 
Figure 13-7. Oxidizer Valve Cover Lip Seal Installation 
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d. Carefully insert mandrel end of taol 
through large opening in cover (88) until tip of 
mandrel contacts the seal blank. 


e. Ustug typ of mandrel, center seal blanks 
in nose of cover, Do nol push mandrel through 
seal blanks. 


{. With seal blanks centered, torque retainer 
screws (80) to 25-35 inch-pounds. 


g. Carefully press tvol until largest dia- 
meter of mandrel and sleeve passes through 
and forms lip seal. 


NOTE 


The sle.:e } porion of the tool must 
remain in the cover to keep the Hp 
seal in its formed condition until 
the cover is installed, 


h. Remove mandrel, but du not remove 
sleeve. 


CAUTION 


The sleeve must maintain contact 
with the shoulder on the piston rod 
when the cover is installed, co pre- 
vent damage to the sealing surface 
of lip seals (83). 


i. Carefully center seal (79) on housing (114); 
(hen carefully slide cover (84) on piston rod 
(J00) until cover flange contacts surface of hous- 
Ing (114). Removo sleeve from piston rod. 


). Secure cover (88) lo housing (114) with 
bolts (77, 77A, 77B. 77C) and washers (78). 
Bolts must be Installed in positions indicated 
in figure 13-3 and as follows: 


Valve Bolt Anvunt, 

408055 NAS1009- 161 a4 

409465 

409465-2) NAS1009- 16H 16 
RID111-4012-6918 8 

409465-11 RD111-4012-6918 24 

409465-31 


k. Cross-torque bolts (77, 774, 77B, T7C) 
in one-third increments unUil a final torque of 
900 to 1,225 inch-pounds is reached. 


13-16 Change Nu. 20 - 19 May 1971 


R-3896-3 
Volume II 


l. Back off each bolt (77, 77A, 77B, 77C) 
one full turn and returque to 900 to 1, 225 inch- 
pounds. Back off and retorque only one bolt at 
a time. 


m, Check for correct installation of retainer 
(89, 89A) by taking measurements with a 
0.078 +0. 005 inch diameter red as follows: 
(See figure 13-8. ) 


(1) Insert red into OXIN BLEED port (W) 
until roc contacts retainer (89, B9A) and also 
contacts cover (88) at points A and B. Meuas- 
urement between retainer (89, 89A) and face of 
cover (88) must be 2, 62 +0. 10 inches. 


(2) Insert rod into OXID BLEED port (W) 
until rod contacts cover (88) at points C and 1D. 
Measur'ment of rod penetration from face of 
cover (88) must be 3. 10 40, 10 inches, 


13-10C. INSTALLING CYLINDER SEALS AND 
CYLINDER. 


WARNING 


The following procedure usea liquid 
nitrogen, which must not be allowed 
to cong in contact with any part of 
the budy, Vuman tissue will freeze 
upon contact, causing serious injury, 
Eye protection and protective clothing 
must be worn by personnel handling 
liquid nitrogen. Liquid nitrogen must 
be used In a well-ventilated area 
since the vapors displace the oxygen 
Inthe alv, rosulting in suffocation, 


i. Place sleeve (73A) and ner (73B) into a 
container of liquid nitrogen (MUL- P-27401) until 
thoroughly chilled. 


NOTE 


Steps aA and aB inust he performed 
immediately afler rernoving the sleeve 
and liner from the Uquid nitrogen, 

to mike sure they are fully bottomed 
in the cover, 


aA. Install] chilled sleeve (738A) in cover (88). 
Make sure sleeve is bollomed tn cover; then 
allow sleeve to return to ambient temperature, 


aB. Install chilled Mner (73B) in cover (88). 
Make suse liner is bottomed in sleeve; then 
allow sleeve to return to ambient temperature. 


aC. Install seat (75) and bushing (76); then 
install springs (72, 73) on seat. 
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THIS MEASUREMENT [INDICATES THIS MEASURFMENT INDICATES THAT 


PRESENCE OF HELAINER (39, 69A), RETAINEH (89, 894) IS INSTALLED CORRECTLY, 
Seta ait Sa at COVER AT ROD MUST CONTACT COVER AT POINTS C ANP D. 


NOO 0,072: 9,005 


INCH DIAMETER gene 310 20,10 


HOR 6,078:0, 005 
INCH DIAMETER 


HOUSING 
(114) 
l-g-2 38 
Figure 13-8 Checking Skirt Seal Retainer Installation 

b. Install washer (25) tn cylinder (71) and @ Blank Np seals must be free of all 
secure with screws (24), Torque screws to flaws and scratches on the sealing 
14-17 In-Jb. surface, The 1D of the seal blanks 

have a sharp edge and must be free 

c¢. Lubricate (Method L) packings (69); then : 
insort packings and retainers (70) into grooves of nicks and bure and show no 
of cylinder (71) evidence of separation of the 


laminated matertlal, 


de Innert bushing (08) lato ond of cylinder (71). 6 Gtonn 4 soal blanks with trichlorouthylene 


ce, Lubricate (Method L) packings (47); then (MIL-T- 27602) and dry cleaned parts as outlined 
insert packings and retainers (48) into grooves in R-3898-3, Volume 1, 
of cylinder (71). 
7 g. Placo 2 seal blanks Into the 2-piece form- 
WARNING ing cup over the seal allnement ping: then insert 
Thea following procedure uses tri- forming block in forming eup (figure 13-9.) 
chloroethylene which is a toxte 
solvent. Inhalation of its vapors h. Attach holding fixture to the forming cup 
or prolonged contact with the Hqutd and tighten by hand until seals are firmly 
can cause serious Injury or death. secured. 
NOTE i. Insert mandrel with cither forniing nose 
The following steps f through o are into holding fixture and forming block; then 
for forming piston rod lip aeals (66) push mandrel through forming block until 
and require seal forming tool largest dlametler of mandrel passes into seals. 


T-5( 26723 for forming. 
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FORMING 
ALOCK 


2 SEAL 
BLANKS (66) 


PISTON 
2- PIECE OD 
FORMING MATING 
: END LIP SEALS (68) 


FORMING 


NOSE FORMING 


NOSE 


MANDREL 
T-8036723 


HOLDING 
FIXTURE 


SEAL ALINEMENT 
PINS (2 PLACES) 


TOOL T-5036723 


CYLINDER (72) 


ao 
WASHER (67) 


Bt-de2ead 


Figure 13-9. Oxidizer Valve Cylinder Lip Seal Installation 


j. Remove holding fixture, forming block, 
and forming cup from mandrel. Do not remove 
formed seals from mandrel. 


CAUTION 


The formed lip seals must be free 
of all defects, nicks, and scratches 
and must be perfectly centered on 
mandrel, Jip seals not conforming 
tv these requirements must be 
rejected. 


k. Place 2 seal blanks intu the 4-picee form- 
Ing cup over the seal alinement ping; then insert 
forming block in forming cup. 


1, Attach holding fixture to the forming cup 
and tighten by hand until seals are firmly 
secured. 


m. Place washer (67) on mandrel against 
flat surface of previously formed Up seal. 
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nh. Insert mandrel (opposite end as used in 
step i) into holcing fixture and forming block; 
then push mandre] through forming block until 
largest diameter uf mandrel passes into seals. 


&. Remove holding {xture, forming block. 
and forming cup from inandrel, Do net remove 
formed seals from mandicl 


CAUTION 


The formed lip seals must be frec 
of all defects, nicks, and scratches 
and must be perfectly centered on 
mandrel, Lip seals not conforming 
to these requirements must be 
rejected. 


p. Carefully place Up seals (86), washer 
(67), and mandrel in end of cylinder (71). In- 
side chamfered end of mandrel must face out 


R-3896-3 
Volume If 


so that proper mating of mandrel to piston rod 
shoulder ig attained. Attach retainer (64) to 
cylinder (71) with screws (62). Torque screws 
to 25-35 in-Ib. 


q- Place washers (63, 85) in position on 
springs (73, 72). 


r. Place washers (61) in position on cylinder 
(71). Stack of washers must total 0. 125 +0. 005 
inch thick, 


3. Lubricate (Method J) packing (60) with 
chlorotrifluoroethylene greage RB0140-011, 
Type I (Rocketdyne); then ingert packing into 
groove of cylinder (71). 


t. Install one ring (14) on piston rod (100). 


u. Carefully slide cylinder (71) on piston 
rod (100), 


CAUTION 


The sleove must maintain contact 
with the shoulder on the piston rod 
to prevent damage to the sealing 
surfaces of lip seals (66). 


y. Attach spring comnressor T-5022672 to 
housing (114) and compress spring (72, 73) 
until cylinder (71) contacta washers (61). In- 
atal) bushing (59) on cylinder (71); then secure 
cylinder (71) to cover (88) with bolts (57) and 
washors (68). Torque bolts to 190-280 in-lb. 


w. Remove spring compressor T-§022672 
and remove mancdrol from piston rod, 


13-10D, INSTALLING PISTON AND 
INDICATOR. 


a. Lubricate (Method L) packing (22); then 
insert packing and retaiuers (23) in groove of 
piston (19), 


b, Lubricate (Method L) packing (20); then 
install packing and retainoys (21) in outer groove 
of piston (19). 


c, Slide piston (19) in cylnder (71) with 
piston installation tool T-5037837, Secure platon 
to piston rod (100); then ra.nove piston inatalla- 
tion tool. Torque piston to 90-120 in-lb using 
piston torque wrench T-6029261. 
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d. Install nut (18) on piston rod (100) and 
torque 7° to 600-720 in-lb uging torque wrench 
T-5029252. 


e. Inatall shaft (46), with pin (45) installed. 


f. Aline holes in clevis (16) with hole in 
block (17); then insert round end of pin (15) into 
clevis and preas pin through clevig and block. 
Pin (16) ig a press-fit pin. 


fA. On valve 409465-31, aline holeg in 
clevis (16A) with hole in block (17A); then insert 
pin (15C). Pin (15C) ie a press-fit pin, and it 
can be installed from either direction. Secure 
pin (15C) with washer (151) and pin (15A), 


g- Aline clevis (16) with slot in shaft (46): 
then slide block (17) in position on piston rod 
(100), Secure block to piston rod with a second 
ring (14), 


gA. On valves 400465-31, aline clevis (16A) 
with stot in shaft (46); then glide block (17A) in 
position on piston rod (100). Secure block to 
piston rod with a second ring (14), 


h. Lubricats (Method J) packing (52) and in- 
stall it in groove of plug (61). Install plug (52) 
in cylinder (71) and secure with screw (49) and 
washers (650). Torque screws to 20-25 in-lb. 

i through k, (Deleted). 

1, Lubricate (Method J) packing (20); then 
Insert packing in groove of cover of trausduces 
(28). Do not install cover. 


NOTE 


The transducer cover will be in- 
stalled after leak-testing the variable 
rosistor shaft O-ring and plug O-ring 
as outlined in paragraph 13-23. 


m. Attach resistor (37) to cyHnder (71) by 
engaging the slot In arm (36) with pin (45) on 
shaft (46), then secure resistor with clips (44), 
scrows (42), and washers (43), Tighten screws 
fingertight, 
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n, Connect an chmmeter between pins A and 
B of connector and check resistance of resistor 
(3), with the valve in the closed position. 
Slightly rotate resistor (37) as necessary to 
obtain a resistance of 482 +25 ohms; then torque 
screws (42) to 2,0-2,5 in-lb abuve torque of 


locking feature, Do not exceed 9,0 in-ib torque. 


Safelywire screws (42) on valves 403465-31, 
~41, and -51, 


13-10K. INSTALLING CYLINDER HEAD, 
SEQUENCE VALVE, AND PURGE CHECK 
VALVE. 


a. Lubricate (Method L) packing (12); then 
insert packing and retainers (13) into groove 
of cylinder head (9, 9A). 


b. Lubricate (Method J) packing (10); then 
install packing and retainor (11) in large groove 
of ¢ylinder head (9, 9A). 


c. Lubricate (Method J) packing (4); then 
inatall packing and retainers (5) in small 
groove of cylinder head (9, 9A). 


cA, On valves 409485-31, perform the 
following: 


(1) Lubricate (Method L) packing (99); 
then install packing and retainer (9E) in largo 
inner groove of cylinder head (9A). 


(2) Install plate (913) on cylinder head (9A) 
and secure with screws (9C). Torque screws 
to 20-30 in-lb. 


d. Install gate (8) and spring (7) on cylinder 
head (0, 9A) and secure with pin (6). 


NOTE 
Spring (1) muat be rotated 180 
degrees in the direction of twist 
during installation to hold the gate 


in the closed position against tho 
cylinder head. 


©. Position cylinder head (9, 9A) and cap (3) 
on cylinder (71) and secure them with bolts (1) 
and washers (2). Torque bolts to 175-271 In-tb, 


eA. Inspect that pin securing gate {n valve 
(108) is installed and secure. 
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f. Install seal (109) on valve (108); then 
install valve on housing (114) with bolts (106) 
and washers (107). Torque bolts to 110-130 
in-lb. 


g. Install seal (112) on plug (111); then in- 
stall plug in housing (114). Torque plug (111) 
to 20-25 in-Ib. 


h. Install seals (87) on plugs (86); then 
install plugs in cover (88). Torque plugs to 
40-65 in-lb. 


i. Install geals (54) on plugs (53); then 
install plugs in cylinder (71). Torque plugs 
to 40-65 in-]b. 


j. Torque screws (95) to 25-35 in-lb. 


k. Install pressure test fixture 
T’-5029362-119 un ACTUATOR CLOSE port (C); 
then connect a source of gaseous nitrogen 
(MILL-P-27401) to port (C), ACTUATOR OPEN 
port (d) must be open. 


1. Slowly apply 100 +10 psig gaseous 
nitrogen to ACTUATOR CLOSE port (C) to hold 
poppet firmly against valve seat. 


m. Torquo bolt (93) to 2,400 to 3,500 in-l. 
Make sure that poppet doeg not rotate while 
torquing bolt. 


CAUTION 


Poppet must not rotate while tor- 
quing bolt or damage to the poppet 
skirt seal and/or nose geal can 
rosull. 


n. Reduce gaseous nitrogen pressure to 
Zero, 


oO. Remove source of gascoug nitrogen, then 
remove pressure toast fixture. 


oA. Saletywire plugs, bolts, and screws 
equipped with holes for gafetywiring. 


p. Install protective covers and closures, 
Refer to paragraph 19-2. 


q. Remove valve from assembly stand 
T-5029363, 
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WARNING 


The following procedure uses 
cleaning compound which is volatile, 
Use in a well-ventilated area since 
the vapors displace the oxygen in 
the alr, resulting in suffocation, 


Remove bolts (110) and clean boltholes 
with cleaning compound (MIL-C-81302). Install 
bolts and torque to 80-100 in-lb. 


13-11, TESTING, 


13-12, This procedure outlines requirements 
for testing the oxidizer valve using Components 
Test Console G3141, Components Adapter Set 
G3143, and Cryogenic Supply Unit G3146, The 
Pneumatle Flow Tester G3104 and leak-test 
compound (MIL-L- 25567) are used, as applica- 
ble, for pneumatic leak-testing, Any deviation 
including the use of other test equipment, must 
be equivalent to the test requirements, safety 
standards, and equipment specified in this 
procedure, Prior to starting the test, install 


Index Letter 


Valve Port 


A Oxidizer INLET 

B Oxidizer OUTLET 
Cc ACTUATOR CLOSE 
D ACTUATOR OPEN 


&} 


Sequence PRESS IN 
Sequence PRESS OUT 
OXID DRAIN 

OXID VENT 

FUEL DRAIN 

FUEL DRAIN 

SHAFT DRAIN 

OXID BLEED 

Purgo check valve 


3 


“2 ePrTr Ara 


—— 


Section XUI 
Paragraphs 13-11 to 13-12 


tes. plates on oxid’zer vaive as outlined in 
figure 13-10, Index letters are assigned to the 
valve ports for ease of identification in {lustra- 
tions, Set up components test console electrical 
patch-panels (figure 13-11) and prepare console 
for use (figure 13-12), See figure 13-13 for a 
culaway view of the oxidizer valve, Refer to 


paragraphs 13-13 through 13-32 for oxidizer 


valve test procedures and sce figures 13-14 
through 13-17 for test setups. 


CAUTION 


During test procedures, the oxi- 
dizer portion of the valve and the 
test equipment used at thal part 
of the valve must be maintained 
ina liquid oxygen clean condition, 


Test Plate 


Port Connection 


7-5020362-147(9) (b) ANB15-4c") 
-5029362-132'") ANg15-16c!) 
T-5020362-119 AN815-4C 
7-5020362-115 AN815-4C 
5020362 «120 AN815-4C 
T-5020362-145 ANS15-4C 
None ANS18-4c\%) 
None ANs15-4c") 
None AN8i5-5C 
None AN815-4C 
None AN815-4C 
None ANB15-4c(2) 
7-5031168-109"") aneis-acl) 


(a) When performing cryogenic test, replace this test plate with plate 9026576 and handle 9026579. 


(b) Maintain item in a Uguid oxygen clean condition, 


 etdeael 


Figure 13-10, Preparing Oxidlzer Valve for Tenting 
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oe err ene 
9 TEST SELECT § 
5c cE ttre 
SF + 10F 
TEST é t > 


SELECT 6 
ao Lig + 


as 


19-902 1953-2 MANIFOLD VALVE PATCHING 


3795 _ P105 Pt Jl 


0-40 «+ 
Vic 
POWER 
SUPPLY - 


SOLENOID 


SOLENOID 
VALVE 


10P 
SHIELD GROUND BUS Seeman < 


TEST SELECT 7 
1c 
1P Rog 


TERT SELECT 8 | 


HYDRAULIC 
PLOW 


RETURN 


DIGITAL 
VOLTMETER 


OUTPUT 


PNEUMATIC 
FLOW 


RETURN 


FLOW. 
METER 


CHASSIS 
GROUND 


FILOWMETER FREQUENCY MONITOR PATCHING 


9020101-8-18 


Figure 13-11. Components Test Console Patch- Panel Requirements (Sheet | of 3) 
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TEST SELECT 1 
125 132A 
o 0 tee yy a 
0 OFF IF RANGE 
SELECT 5 
7 ‘ fet 


"Worvcre 
LOC 1$4 16a 
2 
near Ya + AMMETER 
OPERATE Kl 


YOLTMETER 


DIGITAL 
VOLTMETER 


370: P01 


eT eke) 


TEST 
TEST 
SEIE£CT cB] 
LIGHTR OPFRATE 


Ry 
ad TEST 
y weLecr 
Ree ee 
1MeM ; 
€-> 4X ri a€ 
thet 
SELECT 
5 
3M_4M re Ro 
re ort ed borne 
™ Ki-c 
Ol 


TEST SELECT 1JUHTS O| FUEL AND OXIDIZER VALVES 
(2) Peron. MANIFOTD 


9026101-8- 1a 


Seeded 


Figure 13-11. Components Test Console Patch- Panel Requirements (Sheet 2 of 3) 
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Pate 


Patch- - 
Cora ta) 


Cord (a) J6- J6- 


K5, 09 1A 33 K3. 
5J K3, 
$41 3088-17 (b) 

K5, 09 1B 3H K4.09 
6) 
16M K3. 

K3. 1c 12A K5.09 

K3. 1E 11D 

K3, iF 10A 

3088-12 IL 12K K3, 

K3, aC OB K3. 

K5, 09 2D 101 K3. 
12D K3, 
16R K3. 

K3. 2E 3C K3, 

3088-12 2F 12.) KS. 

K5. 09 ct BP K3. 
11B K4,09 
16P 

K3. 2M 6A K3, 

K3. 4D 2N K3, 

K4. 09 3E 4¥ K5. 09 
WR 

K3. 3G 9C 

K3. 3L, 19M K3. 

K5, 09 3M 5A 3048-17 (b) 
5B K4,09 
6B 

K3. 4l) ap 

K3. 4c 12C 

KB. 4M 16H 

K4, 09 5C 6C 
9D 

K3. wy SE 12M 

3088-17 5 (+) 10% 
8R 

K4.09 5G 15R 


(a) Use any cord length required on all palen-cords numbered K3. 


(b) Diode patch-cord must be connected with red lead on same side as (+). 


a 


Figure 19-11, Components ‘Test Console Patch-Panel Requirements (Shect $ of 3) 
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TF 


7 J 


GA 


oF 
10C 
10P 


10R 
16A(+) 
19n 
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Panel 
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Control _ Position 
NOTE 


Indication/Remarks 


———— 


The press-to- operate switch: lights located on Components 
Test Console G3141 operate on and cff by alternately pressing 


the face of the switch. 


only as necessary to obtain specified indication. 


PRE-POWEK TURN ON 
POWER DISTRIBUTION 


PRESS/TEMP MONITOR 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


OSCILLOSCOPE 


DIGITAL VOLTMETER 


TEST CELL ELECT. 
OUTLETS 


13-24 


amen mamenmmanemmntimatee dienes anion. tiatamen em ttattemmenemmnterin 


Figure 13-12, 


Chi (30 AMP} 
CB2 (10 AMP) 


CHANNEL SELECT 


AC INPUT 
VOLTAGE YERNIER 
VOLTAGE ADJUST 
CURRENT LIMIT 
AC INPUT 

INDICAT OR 
MILLIAMPERES 


RANGE SELECT 


VOLTS RANGL 
SELECY 


he Do 

VOLTAGE ADJUST 
INTENSIVY 

115 V/230 V 


100 KC STD 
INT/EXT 


POWER 


Connector J701 


Conuector J702 


Connector J703 


comnector J704 


Pulled out 
Pulled out 


OFF 
Down (c ff) 
Midposition 


Fully counter- 
clockwise 


0 
OFF 


OFF 
Orr ; 


Kill DECREASE 
POWER OFF 
bY 


Ing 


Down (off) 


Cable 1231003 or 
1231004 


Capped 


Resistor olug 
2085-9 


Capped 


Make sure switch-lights are pressed 


Console main power off. 


Electrical utility outlets 
power off, 


At rear of unit. 


At rear of unit. 


Connection to oxidizer 
valve. 


Teinperature indicator 
load. 


Preparing Compenents Test Console for Use (Sheet 1 of 5) 
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Volume II 
Pane! Control Position Indication/Remarks 
TEST CELL ELECT, Connecter J705 Cable 1231012 or For valve manifold 
OUTLETS (Continued) 1231009 eoutrol, 
CAUTION 


Check that facility pneumatic and hydraulic supplies to console are 
off. 


POWER TURN ON, 


POWER DISTRIBUTION CBI (30 AMP) Pushed in Console main power on. 
CB2 (10 AMP) Pushed in Electrical utility outlets 
power on, 
DC FOWER SUPPLY AC INPUT Up None, 
CURRENT LIMIT 3 
ELECTRICAL POWER POWER light ON. AC 
CONTROL INPUT light on. (2) | 
VOLTS- RANGE B (0-150) None. 
SELECT 
MILLIAMPERES- A (0-500) x 2 None. 


RANGE SELECT 


TEST SELECT 1 Light 1 OFF. Test 


power control. (a) | 
TEST SELECT 2 Light 2 OFF, DVM 
return control.(a) k 
TEST SELECT 3 Light 3 OFF. Variabie 
resistor monitor control (a) 
TEST SELECT 4 Light 4 OFF. Variable 
resistor monitor control (a) 
TEST SELECT 5 Light 5 OFF. Manifold 
valve solenoid control.(a) ff 
TEST SELECT 6 light 8 OFF. Manifold 
yalve solenoid controi.(@) | 
TEST SELECT 7 Light 7 OFF. Hyaray) c 
flow monitor control.‘2 | 
TEST SELECT 8 Light 8 OFF, Pneumaie 
flow munitor control, ‘4 9 
VOLTAGE ADJUST INCREASE VOLTS meter indicates 
eee 24 +0.4 volts, 
(a) If indication is not as specified, press applicable switch-light. 5 


Figure 13-12, Preparing Components Vest Console for Use (Sheet 2 of 5) 
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Panel 
t HYDRAULIC 
CONTROL 


R- 3896-3 
Volume HI 


Control 


HYDRAULIC SYSTEM 


BY PASS 


HYDRAULIC SYSTEM 
SUPPLY 


TEST CELL SUPPLY 
‘A, 


TEST CELL SUPPLY 
Bt 


FLOW MONITOR 
SHUTOFF 


LOW FLOW BYPASS 


SPRING CLOSING FORCE TEST 


DIGITAL VOLTMETER 


115 V/230 V 
190 KC STD INT/EXT 


STORE/DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 
ATTENUATION 
SAMPLE PERIOD 
SAMPLING RATE 


POWER 


RESET 


NOTE 


te ere 


Pusition 


115V 
INT 


STORE 


GV 

VOLT 
Midposition 
1SEC 100 PER 
STOP 


ON 


Press 


or ener na men aes 


Indication/Remarks 


a a RE BR still 


open, (a) 
cLosi.() 
VENT. (@) 
ven. (8) 
CLOSE. (a) 
CLOSE (a) 

At rear of unit. 


At rear of unit. 


At rear of unit. 


If digital voltmeter 
indicates OVERLOAD, 
waif at least one minute 
before resetting. 


Digital voltmeter Indicates 
00.0000 to 00.0001 volt. 


Allow digital voltmeter to warm up for at least 30 minutes prior 


to use. 


f (a) If indication is not as specified, press applicable swilch-light. 


A A AER BP alll NY A I NAH AI A thane 
Se NE | 


Figure 13-12, Preparing Coraponents Test Console for Use (Sheet 3 of 5) 
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LF ES I FN A Me 


Panel Control Position Indication/Remarks 


eo A TR LAR AN A ENE lS A Ei emia re Here pin 


FLOW MONITOR TEST 


AN re tit Pl ee 


Pe Te aerate ob 


DIGITAL VOLTMETER 115 V/230 V 1E5V Al rear of unit, 
100 KC STD INT At rear of unit. 
INT/EXT 
STORE/DISPLAY STORE At rear of unit. 
DURING COUNT 
RANGE 100V 
FUNCTION FREQ 
ATTENTUATION Midposition Readjustment may be nec- 


essary during test to ob- 
tain consistent readings. 
Refer to digital voltmeter 


manual, 
SAMPLE PERIOD { SEC 
100 PER 
SAMPLING RATE STOP 
POWER ON 
NOTE 


On ELECTRICAL CONTROL panel, TEST SELECT 7 switch-light 
is for hydraulic flow and TEST SELECT 8 switch- light is for preue 
matic flow. Both switch-lhghts must not be on at the same time. 
PNEUMATIC PREPARATION 
a. Ensure that console is in the following condition: 
(1) Vent vatves closed. 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
(4) Repulators closed. 
(5) Utility and test cell outlets capped. 
b. Supply facility gaseous nitrogen and helium to console, 
NOTE 
Helium supply is required only for cryogenic tests. 


c. On SYSTEM SUPPLY panel open TO FUEL COMPATIBLE SYS shutoff valve and TO LN, 
PRESS PANEL shutoff valve. 


entero eee mets se re 


Figure 13-12. Preparing Components ‘Test Console for Use (Sheet 4 of 45) 
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—. 


Panel 


A A RD Ra ee ? 


Te Ee Si te 


serie oa a 


d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. 


WARNING 


SYSTEM PRESSURIZED lights (located on console and in test cell) 
coie on tu indicate pressure downstream of console regulators 
and into test cell. Safely precautions specified in R- 3896-3, 
Volume I, must be followed to ensure safety of personnel working 
with pressurized systeins. 


eet ee a ae re 


NA fe 


Figure 13-12. Preparing Components Test Console for Use (Sheet 5 of 5) 


Procedure Result 
13-13. POSITION TRANSDUCER RESISTANCE AND SPRING CLOSING FORCE TEST. 
WARNING 


All hydraulic pressure must be off and white rooin clear of fuel 
vapors before electrical tests are performed, to prevent injury 
to personnel and damage to equipment. 


a. Prepare Components Test Console G314] None. 
and oxidizer valve for use as outlined in para- 
graph 13-12; then connect oxidizer valve to 
console (figure 13-14). Do not connect cable 
BB52745.2 to oxidizer valve. 


b. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to manifold valve as 


Control ____ Position Indication/Remarks 


amie 


follows: 

(1) Adjust PRESSURE REGULATOR until MEI) PRESS FUEL COMPATIBLE panel 
REG SUPPLY ?RESS gage indicates 200 +20 psi. pressurized. 

(2) Open SHUTOFF valve. PRESSURE PRESSURE MONITOR "B" gage must indicate 
REGULATOR may require adjustment to 200 120 psi. 


obtain result. 


13-14. Resistance Test. 


NOTE 


All switches used during this test are located on the ELECTRICAL 
CONTROL panel unless otherwise specified. 


a. Perform the following: 


(1) Turn VOLTS meter RANGE SELECT VOLTS meter must indicate 24 40.4 volts. 


switch to D (0-30). 
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a p— INDICATOR SHAFT 


2 ki é 
VARIABLE 
GND] SwiTChH | RESTOR 


ROTATION VIEWED FROM SHAFT END 
WIRING DIAGRAM 


RED & WHITE SEQUENCE PRESS IN ~~ 
GREEN & WHITE {F) 


SLACK & WHITE 
Warte B 


ACTUATOR CLOQE ~-~———~ 
{C) 


— SEQUENCE PRESS OUT {F) 


FISTON ROD 
{ZEQUENCE VALYE END) 


Ago Om >| 


aeeemam SNAPBING 


ACTUATOR OPEN ~ 
(p) f Te Ef eee FIBTON 


BUSHING —~—-——s, : : ; «—————— CYLINDER 
op VENTA A 
: 4 
OXID BLEED-—-— i ee DRAIN PORT 


(W) (TYPICAL) 


“~~ —---—— OXLD DRAIN (G} 


% 


Cee RETAINER 


DRAIN 
{R) 


8EAL 
“em RING 


-- BUSHING 


OUTLET (8) 6 ae 


PISTON ROD 
(POPPET END) 


UP SeAL 


OXIDIZER 
DOME PURGE 
CHECK VALVE 


POPPET 


oe, 
4 BA 
“a 4 Sia 2 


tig Sa 


i 
fae 


- PURGE 
PONT Y 


- ~ 
Ki5j ow VALVES 400405-31 SHAL 


RETAINER INLET (A) 


F3-3-2-39 


- a ELE RET SA A TASS PE 


Figure 13-13. Oxidizer Valve--Cutaway View 
Cliange No. 13 - 16 July 1968 13-29 
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Procedure 


{2) Press TEST SELECT 1 and 6 switch- 
lights, 


(3) Turn MILLIAMPERES meter RANGE 
SELECT switch to C (0-250), 


Result 


MILLIAMPERES meter ntust not exceed 50 
milllamperes. 


Lights 1, 6, and 1A on. Valve fully closes. 


None, 


CAUTION 


Exceeding 28 volts when turning VOLTAGE ADJUST to INCREASE 
can damage manifold valve solenoids. 


b, Using megohmmeter, apply 500 450 vde 
between pins EB and F of valve electrical con- 
nector and measure insulation resistance. 


c. Using multimeter, measure resistance 
at valve electrical connector as follows: 


(1) Between pins A and B, 
(2) Between pins A and C. 
(3) Between pins Band C, 


d, Using multimeter and decade resistance 
box, measure resistance between pins D and E 
as follows: 


(1} Adjust decade resistance box for 0.5 
ohm and zero multimeter. 


(2) Connect multimeter leads to cecade 
resistance box terminals. 


(3) Meusure decade box resistance and 
note the exact multimeter indication for 
0.5 ohm. 


(4) Measure resistance hetween pins D 
and Fi. 


e. Press TEST SELECT 5 and 6 switch- 
lights. 


f. Using megob meter, apply 590 450 vde 
hetween pins D and E of valve electrical con- 
nector and measure insulation resistance. 


g. Using multimeter, measure resistance 
at valve electrical connector 48 follows: 


(1) Between pins A and BD. 
(2) Between pins Band C, 
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Resistance must be 100 megohms minimum, 


Resistance must be 482 475 ohms. 
Resistance must be 2,000 4100 ohms. 


Resistance must be 2,120 +130 ohms. 


None, 


None. 


None. 


Resistance must not exceed 0.5 ohin. 


Lights 5 and 15 on and lights 6 and 1A off. 
Valve opens. 


Resistance must be 100 megohins minimum. 


Resistance must be 2,135 +265 ohms. 
Resistance must be 465 +180 ohms. 


R-3896-3 Section XT 
Volume If Paragraph 13-15 
Procedure Result, 


h. Using multimeter and decade resistance 
box, measure resistance between pins EB and F 


as follows: 
(1) Adjust decade resistance box for 0.5 None. 
ohm and zero mutimeter, 
(2) Connect multimeter leads to decaile None. 
resistance box terininals, 
(3) Measure decade box resistance and None, 
note the exact multimeter indicationfor 0.5 ohm, 
(4) Measure resistance between pins EK Resistance must not exceed 0.5 ohm. 
and F, 
i. Press TEST SELECT 5 and 6 switch- Lights 5 and 1B off and lights 6 and 1A on. 
lights. Valve closes. 
j. Press TEST SELECT 1 and 6 switch- Lights 1, 6, and 1A off. 
lights. 


k. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to manifold valve as 
follows: 


(1) Close SHUTOFF vaive and open VENT Manifold vaive depressurized. 
valve until PRESSURE MONITOR "B" gage indi- 
cates zero; then close VENT valve, 


(2) Adjust PRESSURG REGULATOR until MD PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates zero. depressurized. 


13-15. Spring Closing Force Test. 
NOTE 


All switches used during this test are located on the ELECTRICAL 
CONTROL panel unless otherwise specified. 


a. Connect cable BB52745-2 to oxidizer 
valve; then perform the following: 


(1) Turn VOLTS meter RANGE SELECT VOLTS meter indicates 24-25 valts. 
switch to D (0-30) and turn VOLTAGE ADJUST 
knob until VOLTS meter indicates 24-25 volts. 


(2) Press TEST SELECT 1 and 6 switch- MILLIAMPERES meter must not exceed 50 
lights. milliamperes. Lights 1, 6, and 1A on. 


Change No, 21 - 12 November 1971 13-31 


Section XUI 
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Volume II 
Procedure Result 
(3) Turn MILLIAMPERES meter RANGE None. 
SELECT switch to C (0-250), 
CAUTION 


Exceeding 28 volts when turning VOLTAGE ADJUST to INCREASE 
can damage manifold valve solenoids. 


bh. On DVM panel, verify that switches are 
in the following positions: 


(1) STORE/DISPLAY DURING COUNT 
switch to STORE. 


(2) RANGE switch to 10V, 
(3) FUNCTION switch to VOLT, 


(4) ATTENUATION switch to midposition. 


(§&) SAMPLE PERIOD switch to .t SEC 
10 PER. 


(6) SAMPLING RATE switch to STOP. 
c, On DVM panel, press RESET switch. 


d. Press TEST SELECT 6, 2, and 5 
switch-lights, in order given. 


e, Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to ACTUATOR OPEN 
port (D) as follows: 


(1} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS. gage indicates 220 +20 
psi. 


(2) Slowly open SHUTOFF valve until 
oxidizer valve is fully opened. Record 
pressure required to open valve. 


f. On MED PRESS FUEL COMPATIBLE 
panel, cluse SHUTOFF valve and open VENT 
valve, 


g. Press TEST SELECT 2, 5, and 6 
switch-lights. 
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None. 


None, 
None. 
None. 


Notie, 


None. 
DYM rust indicate 24.0000 te 25.0000 volts. 


Lights 6 and 1A off and lights 2 and 5 on. 
DVM must indicate 19.128 to 21. 260 volts. 
falye remains closed, 


MFD PRESS FUEL COMPATIBLE panel 
pressurized, 


Valve opens and light 1B on. DVM indicates 
008.040 to 011.350 volts. Pressure to open 
valve must be less than 200 psi, as indicated 
on PRESSURE MONITOR "B" gage. 


ACTUATOR OPEN port (D) depressurized 
and light 15 off, Valve may nut close fully. 


Lights 2 and 5 off and light 6 on. 


h. 


R-3896-93 Section XIII 
Volume II Paragraphs 13-16 to 13-17 


Procedure Result 


Using MED PRESS FUEL COMPATIBLE 


panel, apply pressure to ACTUATOR CLOSE 
port (C) as follows: 


(1) Close VENT valve. None, 

(2) Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates 100 410 pressurized, 
psi. 

(3) Slowly open SHUTOFF valve until Valve closes and light 1A on. DVM indicates 
oxidizer valve is fully closed. Record pres- G19, 128 to 021.200 volts. Pressure to close 
sure required to close valve, valve must be less than 75 psi as indicated on 

PRESSURE MONITOR "3" gage. 
NOTE 
Pressure required to open valve (step e) must be greater than 
pressure required to close valve (step h) by 37 psig minimum. 
1, Press TEST SELECT 1 and 6 switch- ACTUATOR CLOSE port (C) depressurized. 
lights, Lights 1, 1A, and 6 off. 


j. 


Using MED PRESS FUEL COMPATIBLE 


panel, reduce pressure valve aa follows: 


(1) Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates zero. depressurized. 
(2) Close VENT valve. None. 
k. Remove valve from test setup. None. 
1. If oxidizer valve testing is terminated, None. 


install protective closures as outlined in para- 
graph 13-2, and secure equipment as outlined 
in paragraph 13-33, 


13-16. AMBIENT PNEUMATIC LEAK-TEST. 


na. Meke sure that Components Test Congole None. 
G314i and oxidizer valve are prepared for use 
as outlined in paragraph 13-12. 


b. See figure 13-15 for partial test setup, None. 
and connect lines to oxidizer valve as specified 
in test procedures. 
13-17. Rod Bottom Lip Seal and Bottom O-Ring Leak-Test. 
a. Connect oxidizer valve to console as 
follows: 


(1) Connect line from PNEU HIGH PRESS None, 
OUTLET to INLET port (A). 
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( 
| COMPATIBLE) 
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Figure 13-14. Oxidizer Valve Position Indicator Resistance and Spring 
Closing Force Test Setup 


Procedure 


(2) Plug FUEL DRAIN port (N) and OXID 
BLEED port (W). 


(3) Open FUEL DRAIN port (R) and OXID 
VENT port (L). 


b. On FLOW/4P MONITOR panel, open 
TEST CELL MONITOR PRESSURE gaye 
SHUTOFF valve. 


c. Using HIGH PRESSURE panel, apply 
pressure in INLET port (A) as follows: 


(4) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 50 +10 psi. 


(2) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indt- 
cates 30 42 pri. 


d. Measure leakage from OXID VENT 
port (L). 
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Result 


None, 
None. 


None. 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 +2 psi. INLET port (A) pressur- 
ized. 


Maximum allowable leukage past bottom Jip 
seal is 30 scim. 


R-3896-3 


Section Xt 


Volume IT 


Procedure 


e. Using HIGH PRESSURE panel, increase 
pressure to INLET port (A) as tollows: 


(1) Close SHUTOFF yalve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 550 410 
psi. 


(3) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE page incli- 
eates 500 +30 psi. 


f. Repeat step d. 


¥. Using HIGH PRESSURE panel, reduce 
pressure to INLET port (A) as follows: 


(1) Close SHUTOFF valve; then open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Clese VENT valve. 


h, Connect lines from PNEU HIGH PRESS 
OUTLET to INLET port (A) and OXID DRAIN 
port (G). 


i. Using HIGH PRESSURES panel, apply pres- 
sure to INLET port (A) and OXID DRAIN port 
{G) as follows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 50 +10 psi. 


(2) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURI: vage indi- 
cates 30 42 psi. 


j. Measure leakage fron FUEL DRAIN 
port (R), 


k. Using HIGH PRESSURE panel, increase 
pressure to INLET port (A) and OXID DRAIN 
port (G) as follows: 


{1) Close SHUTOFF valve. 
(2) Adfust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 550 +10 psi. 


(3) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gaye indl- 
cates 500 410 psi. 


Result 


None. 


HIGH PRESSURE panel pressurized, 


TEST CELL MONITOR PRESSURE gage must 
indicate 500 310 psi. INLE'T port (A) pres- 
surized, 


Same result as step d. 


INLET port (A) depressurized, 


HIGH PRESSURE panel depressurized. 


None. 


None. 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 42 psi. INLi’l port (A) and OXLD 
DRAIN port (G) pressurized. 


Maximum allowable leakage past bottom O-ring 
is 1 scim. 


None, 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 500 +10 psi. INLET port (A) and OXID 
DRAIN port (G) pressurized. 
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Section XII 
Paragraph 13-18 


Procedure 
l 1. Repeat step j. 
m. Using HIGH PRESSURE panel, reduce 


pressure to INLET port (A) and OXID DRAIN 
port (G) as follows: 


(1) Close SHUTOFF valve: then open 
VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Clese VENT valve. 


R-- 3896-3 
Volume If 


Result 


Same result as slep j. 


INLET port (A) and OXID DRAIN port (G) 
depressurized. 


HIGH PRESSURE panel depressurized. 


None. 


13-18. Rod Middle Lip Seal, Cylinder to Cover and Cover to Housing Leak-Test. 


a. Disconnect line from OXID DRAIN port 
(G) and connect it to OXI0 VENT port (L). 
Open ACTUATOR CLOSE port (C). 


b. Using HIGH PRESSURE punel, apply pres-~- 
sure to INLET port (A} and OXID VENT port (L) 


as follows: 


(1) Adjust PRESSURE REGULATOR unti} 


REG SUPPLY PRESS gage indicates 120 +10 psi. 


i2) Slowly open SHUTOFF vaive until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 30 +2 psi. 


c, Measure leakage from OXID DRAIN 
port (G). 


d. Check for leakage at the following joints: 


(1) Between cylinder and cover, 
(2) Beiween cover and nousing. 


e. On HIGH PRESSURE panel, slowly open 
SHUTOFF valve until TEST CELI, MONITOR 
PRESSURE gage indicates 100 +2 psi. 


| f. Repeat step c. 


g@. Using HIGH PRESSURE panei, increase 
pressure to INLET port (A) and OXID VENT 
port (L) as follows: 


{1) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 500 110 psi. 
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None. 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 +2 psi. INLET port (A) and OXID 
VENT port (L) pressurized. 


Maximum aliowable leakuge past middle lip 
seal is 30 scim. 


Maximum allowable leakage is 10 scim or fuzz 
leakage. 


Maximum allowabie ieaxage is 1 scim or fuzz 
leakage. 


TEST CELL MONITOR PRESSURE gage must 
indicate 100 42 psi. INLET port (A) and OXID 
VENT port (L) pressure is increased. 


Same result as step c. 


HIGH PRESSURE panel pressurized. 


R-3896-3 
Volume Ji 


Procedure 
(2) Slowly open SNUTOFF valve until 


TEST CELL MONITOR PRESSURE vzage indi- 
cates 500 +10 pai. 


h. Repeat step d. 
i. Using HIGH PRESSURE panel, reduce 
pressure to INLET port (A) and OXID VENT 


port (L) as follows: 


(1) Close SHUTOFF valve; then open 
VENT' valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve. 


Section XIII 
Paragraph 13-19 
Result 
TEST CELL MONITOR PRESSURE gage must 
indicate 500 410 psi. INLET port (A) and OXID 
VENT port (L) pressurized. 


Same result as step d. 


INLET port (A) and OXLD VENT port (L) de- 
pressurized. 


HIGH PRESSURE panel depressurized. 


None. 


13-19. Inet and Outlet Flanges and Purge Check Valve to Housing Leak-Test. 


a. Connect line from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to ACTUATOR 
OPEN port (D), 


b, Make sure that ACTUATOR CIOSE 
port (C) is open. Plug OUTLET port (B). 


c. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to ACTUATOR OPEN 
port (D) as follows: 


(1} Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 200 +20psi. 


(2) Slowiy open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 200 220 psi. 


d. Using HIGH PRESSURE panel, apply 
pressure to INLET port (A) and OXID VENT 
port (I) as follows: 


(1) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 550 +10 psi. 


(2) Slowiy open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 500 +10 psi. 


e, Check for Jeakage at the following joints: 


(1) Between oxidizer INLET flange and 
teat fixture, 


(2) Between oxidizer OUTLET flange and 
teat fixture, 


None, 


None. 


MED PRESS FURL COMPATIBLE panel 
pressurized. 


ACTUATOR OPEN port (D) pressurized and 
valve poppet opens. 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate $00 410 psi. INLET port (A) and OXID 
VENT port (Iu) pressurized. 


Maximum allowable leakage is 25 -cim or fuzz 
leakage. 


Maximuin aJlowable leakage is 25 scim or fuzz 
leakage. 
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Procedure 


(3) Between housing and purge check 
valve, 


f. Using HIGH PRESSURE panel, reduce 
pressure to INLET port (4) and OXID VENT 
port (L.) as follows: 


(1) Close SHUTOFF valve; then open 
VENT valve. 


(2) Adjust VREASSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve. 


g. Using MED PRESS FUEL COMPATIBLE 
panel, seduce pressure to ACTUATOR OPEN 
port (ID) as follows: 


(1) Close SHUTOPE valve; then open VENT 
valve, 


(2) Adjust PRESSURE KEGULATOR until 
REG SUPPLY PRESS yage indicates zero. 


(3) Close VENT yalve. 


f ooh. Disconnect line from PNEU MED PRESS 
, (FURL COMPATIBLE) outlet and ACTUATOR 
B OPEN port (14), 


{. Disconnect lines from PNEU HIGH PRESS 
OUTLET, INLET port (A), and OXID VENT 
oort (To). 


13-20. Rod Top Lip Seal Leak-Test, 


a. Cunnect line from PNEU HIGH PRESS 
OUTLET to OXID DRAIN port (G), Open OXID 
VENT port (L). 


b. Using HIGH PRESSURE panel, apply pres- 
sure to OXU) DRAIN puse (G) as Jollows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS rage indicates 50 110 psi. 


(2) Slowly open SHUTOFF valve until 


TEST CELL. MONITOR PRESSURE gage indi- 
cates 30 22 psi. 


c. 
(Xa), 


23-38 


Measure leakage from OXID VENT port 
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R--3896-3 
Volume If 


Prsult 


Maximum alicwable leakage {s 10 selm or fuzz 
leakage. 


INLET port (A) and OXID VENT port (L) de- 
pressurized. 


HIGH PRESSURE panel depressurized. 


None. 


ACTUATOR OPEN port (D) depressurized and 
valve poppet closes. 


MED PRdiSS FUEL COMPATIBLE panel de- 
pressurized. 


None, 


None, 


None, 


None. 


WiGht PRESSURE panel pressurized, 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 42 psi. OXID DRAIN port (G) 
pressurized. 


Maximum allowable leakage past top lip seal is 
30 scim. 


R-3896-3 
Volume I 


Procedure 


d. Using HIGH PRESSURE panel, increase 
pressu“e to OXID DRAIN port (G) as follows: 


{1} Close SHUTOFF vaive. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS puge indicates 550 +10 psi. 


(3) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 500 +10 psi. 


e. Repeat step c, 


{, Using HIGH PRESSURE panel, reduce 
pressure to OXID DRAIN port (G) as {cllows: 


(1) Close SHUTOFEF valve; then open 
VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicaes zero. 


(3) Close VENT velve, 


g. Disconnect line from PNEU HIGH PRESS 
OUTLET and OXID DRAIN port (G), Plug open 
ports, 


\3-21. Drain Passage Flow-Test. 


a. Connect line from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to FUEL DRAIN 
port qj. Open FUEL DRAIN port (N), 


b. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to FUEL DRAIN port (R) 
us follows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS yage indicates 50 22 psi. 


(2) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 30 +2 psi. 


c. Measure flow from FUEL DRAIN port (N). 


d. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to FUEL DRAIN port 
(R) as tollows: 


(1) Close SHUTOFF valve; then open VENT 
valve, 


Section Xill 
Paragraph 13-21 


Result 


None. 

HIGH PRESSURE panel pressurized. 

TEST CELL MONITOR PRESSURE gage must 
indicate 500 110 psi. OXID DRAIN port (G) 


pressurized. 


Same result as step c. 


OXID DRAIN port (G) depressurized, 


HIGH PRESSURE panel depressurized. 


None, 


None, 


None. 


MED PRESS FUEL COMPATIBLE panei pres- 
surized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 42 psi. FUEL DRAIN port (R) pres- 
surized. 


Minimum allowable flow is 500 scim. 


FUEL DRAIN port (R) depressurized, 
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Procedure 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


en el a eg 


a, Disconnect line from FUEL DRAIN port 
(R) and connect it to ACTUATOR CLOSE port (C). 


b. Plug ACTUATOR OPEN port (W) and 
PRESS IN port (E). 


c, Open FUEL DRAIN port (R) and SHAFT 
DRAIN port (8), 


ad, Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to ACTUATOR CLOSE 
port (C) as foliows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates 50 +2 psi. 


(2) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE vaye {ndi- 
cates 30 42 psi. 


e. Measure leakage from FUEL DRAIN 
port (R). 


{. Measure leakage from SHAFT DRAIN 
port (8). 


gz. Measure leakage from PRESS OUT 
port (F) 


h. Check for leakage between cylinder head 
and cylinder, 


i. Using MED PRESS FUEL COMPATIBLE 
panel, increase pressure to ACTUATOR CLOSE 
port (C) as follows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 550 210 psi. 


(2) Slowly open SHUTOFF valve until TEST 
CELL MONTTOR PRESSURE gage indicates 
§00 +10 psi, 


j. Fepeat steps e through h. 
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Result 


MED PRESS FUEL COMPATIBLE panel de- 
pressurized. 


None. 


None. 


None. 


None, 


MED PRESS FUEL COMPATIBLE panel pres- 
surized, 


TEST CELL MONITOR PRESSURE gaye must 
indicate 30 42 psi. ACTUATOR CLOSE part 
(C) pressurized, 


Maximum allowable leakage past rod top O-ring: 
is 1 scim. 


Moximum allowable leakage past variable re- 
sistor shaft O-ring is 1 setim. 


Maximum allowable leakage past sequence rod 
O-ring is 1 ycim. 


Maximum allowable leakage is 1 scim or fuzz 
leakage. 


MED PRESS FUEL COMPA‘IBLE panel pres- 
surized, 


TEST CELL MONITOR PRESSURE gage must 
indicate 500 410 psi. ACTUATOR CLOSE port 
(C) pressurized. 


Sane results as steps e through h, 


R-3896-3 
Volume II 


Procedure 


k. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to ACTUATOR CLOSE 
port (C) as follows: 


(1) Close SHUTOFF valve; then open VENT 


valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve, 
1. Disconnect line from PNEU MED PRESS 


(FUEL COMPATIBLE) outlet and ACTUATOR 
CLOSE port (C). 
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Result 


ACTUATOR CLOSE port (C) depressurized. 
MED PRESS TUEL COMPATIBLE panel de- 
pressurized, 

None. 


None. 


13-23. Variable Resistor Shaft O-Ring and Plug O-Ring Leak-Test. 


a, Connect lines from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to ACTUATOR 
CLOSE port (C) and SHAFT DRAIN port (8). 
Plug ACTUATOR OPEN port (D), Make sure 
cover (41) is removed from cylinder. 


b. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to ACTUATOR CLOSE 
port (C) and SHAFT DRAIN port (S) as follows: 


(1) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 120 +10 psi. 


(2) Slowly open SHUTOFF valve util 
TEST CELL MONITOR PRESSURE gage indi- 
cates 30 42 psi. 


c. Check for leakage between variable 
resistor shaft and cylinder. 


d. Check for leakaye between variable 
resistor shaft plug and cylinder. 


e. On MED PRESS FURL COMPATIBLE 
panel, slowly open SHUTOF® valve until TEST 
CELL MONITOR PRESSURE gage indicates 
100 +10 psi. 


f. Repeat steps c and d. 

g. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to ACTUATOR CLOSE 
port (C) and SHAFT DRAW port (S) as follows: 


(1) Close SHUTOFF valve; then open 
VENT valve. 


None. 


MED PRESS [‘UEL COMPATIBLE panel pres- 
surized, 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 42 psi. ACTUATOR CLOSE port 
(C) and SHAFT DRAIN port (S) pressurized. 


Maximum allowable leakaye past shaft O-ring 
is 1 scim or fuzz leakage. 


Maximum allowable leakage past plug O-ring 
is 1 scim or fuzz leakage. 


TEST CELL MONITOR PRESSURE gage must 


{ndicate 100 110 psi. ACTUATOR CLOSE port 
(C) and SHAFT DRAIN port (S) pressurized. 


Same results as steps c and d. 


ACTUATOR CLOSE port (C) and SHAFT DRAIN 
port (S) depressurized. 
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Section XIII 
Paragraph 13-24 


Procedure 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


h. Disconnect lines from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet, ACTUATOR 
CLOSE port (C), and SHAFT DRAIN port (8). 


i. Install transducer cover on cylinder (71) 
with screws (26) and washers (27). Torque 
screws to 20-25 in-)b, 


R-3896-3 
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Result 


MED PRESS FUEL COMPATIBLE panel de- 
pressurized, 


None. 
None. 


WARNING 


The following procedure uses cleaning compound, which is 


volatile, 


Use in a well-ventilated area since the vapors 


displace the oxygen in the air, resulting in suffocation. 


iA, Remove all leak-test compound from 


joints and fittings with a clean, dry cloih, or by 


flushing inaccessible areas with cleaning com- 
pound (MIL-C-81302), 


13-24, Sequence Valve Gate Seal and Cap to Cylinder Head Leak- Test, 


a. Connect line from PNEU MED PRESS 
(FUEL COMPATIBL@) outlet to PRESS IN 
port(E), Open PRESS OUT port (F) and 
ACTUATOR CLOSE port (C), 

b. Using MED PRESS FUEL COMPA'NBLE 
panel, apply pressure to PRESS JN port (E) as 
follows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 50 +10 psi. 


(2) Slowly open SHUTOFF valve until 
TEST CLL MONITOR PRESSURE gage indi- 
cates 30 22 psi. 


c. Measure leakage from PRESS OUT port 
(F). 


a. Plug PRESS OUT poct (F); then check for 
leakage between cap and cylinder head. 


e. Open PRESS OUT port (F). 

f. Using MED PRESS FUEL COMPATIBLE 
Panel, increase pressure to PRESS IN port (EB) 
as follows: 


(1) Close SHUTOFF valve. 
(2) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 550 +10 psi. 
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None. 


MED PRESS FUEL COMPATIBLE panel pres- 
Aaurized, 


TEST CELL MONITOR PRESSURE gage must 
indicate 20 +2 psi. PRESS IN port (E) pres- 
surized, 


Maximum allowable leakage past sequence valve 
gate seal is 25 scim. 


Maximum allowable leakage past cap O-ring is 
1 scim or fuzz leakage. 


None. 


None, 


MED PRESS FUEL COMPATIBLE panel pres- 
surized. 


R-3896-3 
Volume JI 


Procedure 


(3) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 500 +10 pai. 


g. Repeat rteps c and d. 


h. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to PRESS IN port (E) 
as follows: 


(1) Close SHUTOFF valve; then open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR uniil 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve, 


Section XIII 
Paragraph 13-25 


Result 
TEST CELL MONITOR PRESSURE gage must 
indicate 500 +10 psi. PRESS IN port (E) pres- 


Burized, 


Same results as steps c and d, 


PRESS IN port (E) depressurized. 


MED PRESS FUEL COMPATIBLE panel 
depressurized. 


None, 


WARNING 
The following procedure uses cleaning compound, which is 


volatiie. 


Use in a well-ventilated area since the vapors 


displace the oxygen in the air, resulting in suffocation, 


hA. Remove ail leak-test compound from 
joints and fittings with a clean, dry cloth, or by 
flushing inaccessible areas with cleaning com- 
pound (MIL-C-81302), 


i, Disconnect lines from PNEU MED PRESS 
{FUEL COMPATIBLE) outiet and PRESS IN port 
(EB). Plug open ports, 


13-25, Poppet Nose Seal Leak-Test, 


a. Connect oxidizer valve to console as 
follows: 


(1) Connect line from PNEU HIGH PRESS 
OUTLE™ to INLET port {A). 


(2) Connect line from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to ACTUATOR 
CLOSE port (C). 


(3) Plug OXID BLEED port (W). Open 
OUTLET port (B) and ACTUATOR OPEN 
port (D). 


b. Using HIGH PRESSURE panel, apply 
pressure to INLET port (A) as follows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 100 +10 pai, 


(2) Slowly open SHUTOFF vaive until 
TEST CELL MONITOF. PRESSURE gage indi- 
cates 30 +2 psi. 


None. 


None. 


None. 


None. 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
iudicate 30 42 psi. INLET port (A) pressur- 
ized. 
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c. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to ACTUATOR CLOSE 
port (C) as follows: 


(1) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 100 +10 psi. 


(2) Slowly open SHUTOFF valve until 
TEST CELL MONITOR “RESSURE gage on 
PRESS/AP MOTOR FUEL COMPATIBLE 
panel indicates 30 +2 psi. 


d. Measure leakage from OUTLET port (B). 


e. On HIGH PRESSURE panel, slowly open 
SHUTOFF valve until TEST CELL MONITOR 
PRESSURE gage on FLOW/3P MONITOR 
panel indicates 80 +10 psi. 


f. On MED PRESS FUE], COMPATIBLE 
panel, slowly open SHUTOFF valve until TEST 


CELL MONITOR PRESSURE gage on PRESS/4 P 
MONITOR FUEL COMPATIBLE panel indicates 


80 +10 psi. 
g. Repeat step d. 


h, Using HIGH PRESSURE panel, reduce 
pressure to INLET port (A) as follows: 


(1) Close SHUTOFF valve; then open 
VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve. 


i. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to ACTUATOR CLOSE 
port (C) as follows: 


(1) Close SHUTOFF valve: then open 
VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 
j. Remove oxidizer valve from test setup. 


k. If oxidizer valve testing ts terminated, 
secure equipment as outlined in paragraph 
13-33. 


1, Install protective closures, Refer to 
paragraph 13-2, 
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Result 


MED PRESS FUEL COMPATIBLE panel pres- 
surized. 


TEST CELL MONITOR PRESSURE gaye must 


indicate 30 +2 psi, ACTUATOR CLOSE port 
(C) pressurized. 


Maximum allowable leakage past poppet nose 
seal is 56 scim. 
TEST CELL MONITOR PRESSURE gage must 


indicate 80 410 psi. INLET port (A) pressur- 
ized, 


TEST CELL MONITOR PRESSURE gage must 
indicate 80 410 psi. ACTUATOR CLOSE port 
(C) pressurized. 


Same result as step d. 


INLET port (A) depressurized. 
HIGH PRESSURE panel depressurized. 


None, 


ACTUATOR CLOSE port (C) depressurized. 


MED PRESS FUEL COMPATIBLE panel 
depressurized, 


None, 
None. 
None, 


None, 
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Figure 13-15. Oxidizer Valve Ambient Pneumatic Leak-Test Setup 
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Procedure Result 


13-25A. SURFACE WETTING LEAK-TEST. 


a. Prepare Components Test Console None. 
G3141 and oxidizer valve for use as outlined in 
paragraph 13-12. 


b. Connect oxidizer valve to console (figure None. 
13-15A). Do not connect 0-15 psig pressure 
gage, and make sure hand valve is closed. 


ce. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH PRESS SHUTOFF and MED None. 
PRESS SHUTOFF valves. 
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Figure 13-15A. Oxidizer Valve Surface Wetting Leak-Test 
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(2) Press TEST CELL SUPPLY "A" 
switch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-lignt. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


d. Slowly apply facility hydraulic supply 
pressure until SUPPLY PRESSURE gage indi- 
cates 2,000 «50 psi. 


e. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 
1, 800 4200 psi. 


{. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 


SURE MONITOR "B'' page indicates 1, 500 130 psi. 


g. Maintain specified pressure for a mini- 
mum of 2 minules; then perform the following 
after every 5 pressure cycies: 


(1) Check for surface wetting at cylinder- 
to-cylinder-head joint and at cylinder-head-to- 
cap joint. 

(2) Wipe joint dry if surface wetting is 
detected. 


h. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-lght. 


i, On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switeh-Hght. 


j. Repeat steps g through 1 19 additional 
times, 


k. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust FRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


tL. Reduce facility hydraulic supply pressure 
to zero. 


m. Using HYDRAULIC CONTROL panel, 
perform the following: 
(1) Press TEST CELL SUPPLY "A" 
switch-light. 


(2) Open HIGH PRESS SHUTOFI’ valve. 


Result 
SUPPLY light on and VENT light off. 


CLOSE light on and OPEN light off. 
OPEN light on and ULOSE light off. 


SUPPLY PRESSURE gage must indicate 
2,099 +50 psi. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR "B" gage tnust indicate 
1,500 :30 psi. ACTUATOR CLOSE port (C) 
and PRESs IN port (E) pressurized. 


Surface wetting may occur during the first few 
pressure cycles. 


None. 


PRESSURE MONITOR "'B" gage must tndicate 
zero. ACTUATOR CLOSE port {C) and PRESS 
IN port (E) depressurized. 


PRESSURE MONITOR "B" page must indicate 
1,500 130 psi. ACTUATOR CLOSE port (C) 
and PRESS IN port (E) pressurized. 


No surface wetting is allowable after 20 pres- 
sure cycles. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized, 


SUPPLY PRESSURE gage indicates zero. 


VENT light on and SUPPLY light off, 


PRESSURE MONITOR "B" gage must indicate 
zero, ACTUATOR CLOSE port (C) and PRESS 
IN port (E) depressurized. 
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(3) Close HIGH PRESS SHUTOFF valve. None. 
NOTE 


if surface wetting was not detected after performing the test 20 times, 
continue with step n. [f surface wetting was detected after performing 
thetestz0times, the cause for leakage must be corrected and the 


entire test repeated. 


n. Connect 0-15 psig preasure gage to hand 
valve in teat setup (figure 13-15A); then open 
hand valve. 


o. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-light. 


p. Slowly apply facility hydraulic supply 
presaure until SUPPLY PRESSURE gage indi- 
catea 500 +50 pai. 


q. On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRES3gage indicates 15 +5 pst, 

ry, On HYDRAULIC CONTROL panel, slowly 
open MED PRESS SHUTOFF valve until 0-15 
pslg pressure gage Indicates 5 42 psi. 

8, Malntaln specified pressure for a mini- 
mum of 10 mtnutes; then perform the following: 

(1) Check for surface wetting at cylinder- 
to-cylinder-head joint and at cylinder-head-to- 
cap joint. 

(2) Wipe joints dry if surface wetting is 
detected. 


NOTE 


None. 


SUPPLY lUght on and VENT light off. 


SUPPLY PRESSURE gage must indicate 
500 +50 pal. 


MED PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


0-15 psig pressure gage must indicate 
§ +2 psi. ACTUATOR CLOSE port (C) and 
PRESS IN port (E) pressurized. 


Surface wetting may occur. 


None, 


Ifsuriace wetting was not detected after the 10-minute interval, continue 
with step t. If surface wetting was detected, atep 4 must be repeated 
for an additional 10-minute interval. Step s may be performed a total 
of 5 times. If surface wetting continues after 5 inspection intervals, the 
cause for leakage must be correctedand the entire test repeated. 


t. On MED PRESS FUEL COMPATIBLE 
panel, adjuaet PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


u. Reduce factlity hydraulic supply pressure 
to zero. 
v. Using HYDRAULIC CONTROL panel, per- 
form the following: 
(1) Press TEST CELL SUPPLY "A" 
switch-light. 


(2) Open MED PRESS SHUTOFF valve. 


(3) Close MED PRESS SHUTOFF valve. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
awitch-light. 
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MED PRESS FUEL COMPATIBLE panel 
depressurized, 


SUPPLY PRESSURE gage indicates zero. 


VENT light on and SUPPLY light off. 


0-15 psig pressure gage must indicate zero. 
ACTUATOR CLOSE port (C) and PRESS IN 
port (E) depressurized. 

None. 


CLOSE light on and OPEN light off. 


R-3896-3 
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Procedure 


(5) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


w. Remove oxidizer valve from test setup. 


Section XIII 
Paragraph 13-26 


Result 


OPEN light on and CLOSE light off. 


None. 


CAUTION 


Care must be exercised when removing hydraulic lines frora the valve 
to prevent contamination of the oxidizer section of the valve. 


x. If oxidizer valve testing is terminated, 
secure equipment as outlined in paragraph 13-33, 


y. Install protective closures. Refer to 


paragraph 13-2, 


None. 


None. 


13-26. PISTON BLEED HOLE AMBIENT HYDRAULIC FLOW-TEST. 


a. Ensure that Components Test Console 
G3141 and oxidizer valve arc prepared for use 
as outlined in paragraph 13-12. 


b. Connect oxidizer valve to console (figure 
13-16). 

c. On PRESSURE,’“TEM PERATURE MONITOR 
panel, tun TEMPERATURE CHANNEL SELECT 
switch to 3. 

d, Using HYDRAULIC CONTROL panel, per- 
form the following: 

(1) Close HIGH PRESS SHUTOFF andMED 
PRESS SHU'LOFF valves. 

(2) Press TEST CELU SUPPLY "A" switch- 
light. 

(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 

(4) Press HYDRAULIC SYSTEM SUPPLY 
switeh-Hyght. 

(5) Press FLOW MONITOR SHUTOFF 
switch-light. 

e. Slowly apply facility hydraulle supply pres- 
sure until SUPPLY PRESSURE gage indicates 
2,000 +50 psi. 

{. On DIGITAL VOLTME1 SR panel, move 
switches to the following pusitions: 

(1) STORE/DISPLAY DURING COUNT 
switch to STORE. 

(2) RANGE switch to 100¥. 

(3) FUNCTION switch to FREQ. 

(4) ATTENUATION switch to midposition. 
(Readjustment may be necessary during test to 
obtain consistent readings. Refer to digital 
voltmeter manual. ) 

(5) SAMPLING RATE switch to STOP. 

‘6)} SAMPLE PERIOD switch to 1 SEC. 
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None. 


None. 


None. 


None, 

SUPPLY light on and VENT light off, 
CLOSE light on and OPEN light off. 
OPEN light on and CLOSE light off. 
OPEN light on and CLOSE light off. 


SUPPLY PRESSURE gage must indicate 
2,000 +50 psi. 


None. 


None. 
None. 
None. 


None. 
None. 
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Procedure 


g. On ELECTRICAL CONTROL panel, press 
TEST SELECT ‘% sw iteh-light. 


h. On HIGH PRESS FURL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1, 800 
+200 psi, 


1. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "B" gage indicates 1, 500 +30 
psi; then close SHUTOFF valve. 


On DIGITAL VOLTMETER panel, press 
RESET switch; then measure and record flow- 
rate through piston bleed holes at ACTUATOR 
OPEN port (D). On TEMPERATURE MONITOR 
panel, record temperature, 


jA. Check for surface wetting at cylinder-to- 
cylinder -head joint and at cylinder-head-to-cap 
joint. 


k. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


1. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve. 


m, On HYD MED PRESS MONITOR panel, 
open PRESSURE MONITOR "B" shutoff valve 
until gage indicates zero; then close valve. 


n. Reduce facility hydraulic supply pressure 
to zero. 


o. Using HYDRAULIC CONTROL panel, per- 
form the following: 


(1) Press FLOW MONITOR SHUTOFF 
switch-light. 


(2) Press HYDRAULIC SYSTEM SUPPLY 
switch-light, 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4) Press TEST CELL SUPPLY "A" 
switch-light. 


(5) Close HIGH PRESS SHUTOFF valve, 


p. On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 awitch-light. 


Result 


Light 7 on. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR "'B" gage inust intdicate 
1,500 +30 psi. ACTUATOR CLOSE port (C) 
pressurized. 


DVM must indicate an equivalent to 1.45 +0, 10 
gpm. TEMPERATURE INDICATOR must indi- 
cate 70° to 110° F. 


No surface wetting is allowable at cither joint. 


HIGH PRESS FUEL COMPATIBLE panel 
depreasurized. 


HYDRAULIC CONTROL panel depressurized. 


PRESSURE MONITOR "B" gave must indicate 
zero, 


SUPPLY PRESSURE gage indicates zero. 


CLOSE light on and OPEN light off. 


CLOSE light on and OPEN light off. 


OPEN light on and CLOSE light off. 


VENT light on and SUPPLY light off. 


None. 


Light 7 off. 
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Procedure Result 
q. Remove oxidizer valve from test setup. None. 
CAUTION 


Cure must be exercised when removing hydraulic lines from 
the actuator to prevent contamination of the oxidizer section of 
the valve, 


x, If oxidizer valve testing is terminated, None. 
install protective closures as outlined in para- 
graph 13-2, and secure equipment as outlined 
in paragraph 13-33. 


13-27, CRYOGENIC LEAK-TEST, 

a. Make sure that Components Test Console None, 
G3141 and oxidizer valve are prepared for use 
as outlined in paragraph 143-12, 

b. Propare Cryoguuic Supply Unit G3146 for Nons, 


use as outlined in R-3898-5, but completely fill 
tank with liquid nitrogen. 
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Figure 13-i6. Oxidizer Valve Piston Bleed Hole Ambient Hydraulic Flow-Test Setup 
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c. Connect oxidizer valve to console and None. 


eryozenic supply unit (figure 13-17). Position 
pressure gage (installed on cryogenic supply 
unit) so it can be monitored through test cell 
window. Install relief valves used in liquid 
nitrozen lines with sufficient Jine length sv that 
valve does not come in cortact with Uquid nitro- 
gen. Close cryogenic hand valves. Attach 
copper -constantan thermovougle adjacent to 
OXID BLEED port (¥). 


CAUTION 


During all cold-tests, hydraulic flow through the actuator must be 
maiatained, to prevent freezing of O-rings. 


d. Using HYDRAULIC CONTROL panel, per- 
form the following: 


{1} Close HIGH PRESS SHUTOFF and MED 
PRESS SHUTOFF yaives. 


(2) Press VST CELL SUPFLY "A" switch- 
light. 

(83) Press HYDRAULIC SYSTEM BYPASS 
swiieh-iight, 

(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light, 


e, Slowly apply facility hydraulic supply pres-~ 
sure until SUDELY PREESURE page indicates 
2,009 +50 psi. 


f. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 
1, 869 +200 psi. 

g. On HYDRAULIC CONTROL panel, slowly 
open HIG. PRESS SHUTOFF vaive until PRES- 
SURE MCNITOR "B" gage indicates 1,500 +30 
psi, 

gA, Check for surface wettingat cylinder-to- 
cylinder-head joint and at cylinder-head-to-cap 
joint. 

h. Or ELECTRICAL CONTROL panel, per- 
form the tollowing: 


(1) Turn VOLTS meter RANGE SELECT 
awitch to D (0-30). 


(2) Press TEST SELECT 1 switch-light. 


(3) ‘Turn MILLIAMPERES ineter RANGE 
SELECT switch to C (D-50), 


None. 


SUPPLY light on and VENT light off. 
CLOSE light on and OPEN light off. 


OPEN light on and CLOS8s light off. 


SUPPLY PRESSURE gage must indicate 
2,000 250 psi. 


HIGH PRESS FuJEL COMPATIBLE and HY- 
DRAULIC CONTYOL panels pressurized. 


PRESSURE MONTTOR "B" gage must indicate 
1,500 230 psi. ACTUATOR CLOSE port (C) 
pressurized, : 


ho surface wetting is allowable at either joint. 


VOLTS meter must indicate 24 +0. 4 volts. 


MILLIAMPERES meter must not exceed 50 
milliamperes, Light 1 on, 


With oxidizer valve closed, MILLIAM PERES 
meter inust Indicate 9.8 40.2 millamperes. 
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Figure 13-17, Oxidizer Valve Cryogenic Leak-Test Setup 
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Procedure Result 
13-28. Poppet Skirt Seal and Nose Seal and Rod Bottom Lip Seal Leak-Test During Chill-Down. 
WARNING 


Valves on UTILITY NO. 1 panel must be closed. If valves are left 
open, liquid nitrogen can flow through utility panel. Liquid nitro- 
gen will freeze human tissue upon contact, causing serious injury. 


a. Open cryogenic hand valve at OXID BLEED None, 
port (W). 


b. On FLOW/A P MONITOR panel, open None, 
TEST CELL MONITOR PRESSURE gage 
SHUTOFF valve. 


c. Using LN, TANK PRESSURE panel, apply 
pressure to cryogenic supply unit as follows. 


(4) Adjust PRESSURE REGULATOR until LN, TANK. PRESSURE panel pressurized. 
REG SUPPLY PRESS gage indicates 50 310 psi, 


NOTE 


Pressure may be increased to 150 410 psig maximum to decrease 
chill-down time. Pressure must be reduced to specified value prior 
to measuring for leakage in steps f and gr. 


(2} Open and control pressure to cryogenic TEST CELL MONITOR PRESSURE gage must 


supply unit with SHUTOFF valve until TEST indicate 30 +10 psi. Liquid mtrogen supplied 
CELL MONITOR PRESSURE gage indicates 30 to INLET port (A), and oxidizer valve starts 
+10 pai. to chill. 

d. Turn on TEMPERATURE POTENTI- TEMPERATURE PCTENTIOMETER tndicates 
OMETER., temperature of valve, 


¢, Maintain liquid nitrogen flow through OXID Oxidizer valve continues to chill. 
BLEED port (W). 


{. Open UTILITY NO. 1 valve D; then meas- Maximum allowable leakage past poppet skirt 
ure leakage from OUTLET port (B) at outlet seal and nose seal is 600 scim, 
1D. 

g. Open UTILITY NO. 1 valve 3B; then meas~- Maximum aliowable leakage past rod bottom 
ure leakage from OXID VENT port (L) at outlet lip seal is 25 scim. 
rasy 

h. Close UTILITY NO. 1 valves Band C. None. 


13-29. Poppet Skirt Seal and Nose Seal, Rod Bottom Lip Seal, and Purge Check Valve Gate Seal 
Low-Yemperature Leak-Test. 


a. On LN» TANK PRESSURE panel, control TEST CELL MONITOR PRESSURE gage must 
pressure to cryogenic supply unit withGHUTOFF indicate 30 +2 psi. Liquid nitrogen supplied to 
yalve until TEST CELL MONITOR PRESSURE INLET port (A). 
gage indicates 30 +2 psi, 

b. Maintain a temperature of -240° 420° F TEMPERATURE POTENTIOMETER must 4 
at OXID BLEED port (W)as indicated on TEM- indicate -240° +20° F, 

PERATURE POTENIOMETER. Close cryogenic t 


hand valve at OXI) BLEED port .W), as re- 
quired, to maintain specified temperature. 


Change No. 13 - 16 July 1968 13-53 


Section XIII 


R-3696-3 


Volume II 


Procedure 


c. Open UTILITY NO. 1 valve D; then meas- 
ure leakage from OUTLET port (B) at outlet 1D. 


dad. Open UTILITY NO. 1 valve B: then meas~ 
ure leakage from OXID VENT port (L) at outlet 
1B. 


e, Close UTILITY NO. 1 valves B and D, 


f. Close cryogenic hand valve at OXID BLEED 
port {W). 


g. Using LN, TANK PRESSURE panel, in- 
crease pressuré to cryogenic supply unit as 
follows: 


{i1) Close SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1,000 
£100 psi. 


(3) Qpen and control pressure to cryogenic 
supply unit with SHUTOFF valve until TEST 
CELL MONITOR PRESSURE gage indicates 750 
+15 psi. 


h. Repeat steps c through e. 


i. On LNg TANK PRESSURE panei, close 
SHUTOFF valve and open VENT valve. 


j. On HYDRAULIC CONTROL panel, press 
TEST CELI, SUPPLY "A" switch-light; then 
press TEST CELL SUPPLY "B" switch-light. 


k, Open cryogenic hand valves at OUTLET 
port (B) and OXID BLEED port (W). 


t. On LNy TANK PRESSURE panel. open and 
control pressure to cryogenic supply unit with 
SHUTOFF vaive until TEST CELL MONITOR 
PRESSURE yape indicates 30 +10 psi. 


§ =m. Maintain liquid nitrogen flow through 
OUTLET port (B) and OXID BLEED port (W) 

j until TEMPERATURE POTENTIOMETER 
indicates -240° 420° F, 


n. Close cryogenic hand valves at OUTLET 
port (B} and OXID BLEED port (W). 
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Result 


Maximum allowable leakage past poppet skirt 
seal and nose seal is 500 scim. 


Maximum allowable leakage past rod bottom lip 
seal is 50 scim. 


None. 


Liquid nitrogen flow staps. 


None. 


LNg TANK PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gave must 
indicate 750 +15 psi. INLET port (A) pres- 
surized. TEMPERATURE POTENTIOMETER 
must indicate -240° £20° F. 


Same results as steps c through e. 


TEST CELL MONITOR PRESSURE gage must 
indicate zero. 


ACTUATOR CLOSE port (C) depressurized and 
TEST CELL SUPPLY "A" VENT light on. 
ACTUATOR OPEN port (D) pressurized. oxi- 
dizer valve opens, and TEST CELL SUPPLY 
"B" light on, MILLIAMPERES meter must 
indicate 5.8 20.1 milliamperes. 


None. 


TEST CELL MONITOR PRESSURE gape must 
indicate 30210 psi. Liquid nitrogen supplied 
to INLET port (A). 


TEMPERATURE POTENTIOMETER must indi- 
cate -240° 420° F, 


Liquid nitrogen Clow stops. 
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Procedure 


0. On 1sNqg TANK PRESSURE panel, open 
and control pressure to cryogenic supply unit 
with SHUTOFF valve until TEST CELL MONI- 
TOR PRESSURE gage indicates 760 +15 nsi. 


p. Open UTILITY NQ, 1 valve C, then meas- 
ure leakage from PURGE CHECK VALVE port 
(Y) at outlet 1C. 


q- Close UTILITY NO. 1 valve C. 


x. Using LNo TANK PRESSURE panel, reduce 
pressure to cryopenic supply unit as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


s. Open cryogenic hand valves at OUTLET 
port (B) and OXID BLEED port (W). 


t. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "B" switch-light; then 
press TEST CELL SUPPLY "A" switch-light. 


Section XIil 
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Result 
TEST CELL MONITOR PRESSURE gage must 
indicate 750 115 psi and INLET port (A) pres- 
surized. TEMPERATURE FOTENTIOMETER j 
must indicate -240° +20° F, 


Maximum allowable leakage past purge check 
valve gate seal is 30 seim. 


None. 


Cryogenic supply unit and INLET port (A) de- 
pressurized. TEST CELL MONITOR PRESSURE 
gage must indicate zero, 


LNo TANK PRESSURE panel depressurized. 


None. 


ACTUATOR OPEN port (D) depressurized and 
TEST CELL SUPPLY "B" VENT light on. 
ACTUATOR CLOSE purt (C) pressurized, oai- 
dizer valve closes, and TEST CELL SUPPLY 
“A' SUPPLY light on. MILLIAMPERES meter 
must indicate 9.8 40.2 milliamperes. 


13-30. Rod Middle Lip Seal Low ~Temperature Leak-Test. 


a, Open cryogeni¢ hand valve at OXID VENT 
port (L). 


b. Using LNg TANK PRESSURE panel, apply 
pressure to cryogenic supply unit as follows: 


{1) Close VENT valve. 


(2) Adjust PRESSURE REGULATOR until] 
REG SUPPLY PRESS gage indicates 50 +10 psi. 


(3) Open and control pressure to cryogenic 
supply unit with SHUTOFF valve until TEST 
CELL MONITOR PRESSURE gage indicates 10 
#2 psi. 


c. Maintain liquid nitrogen flow through 
OXID BLEED port (W) until TEMPERATURE 
POTENTIOMETER indicates -246° +20° F, 


None. 


None. 


LNo TANK PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE cage must 
indicate 1022 psi. Liquid nitrogen supplied to 
INLET port (A) and OXID VENT port (L), 


TEMPERATURE POTENTIOMETER must | 
indicate -240° 420° F, 
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d, Close cryogenic hand valve at OXID 
BLEED port (W). 


e. Open UTILITY NO. 1 valve A; then meas-~ 
ure leakage from OXID DRAIN port (G) at outlet 
1A. 


f. Close UTILITY NO. 1 valve A, 


g. Using LNo TANK PRESSURE panel, in- 
crease pressure to cryogenic supply unit as 
follows: 


(1) Close SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 700 1100 
psi. 


(3) Open and cuntrol pressure to cryogenic 
supply unit with SHUTOFF valve until TEST 
i CELL MONITOR PRESSURE gage indicates 500 
110 psi. 


h. Repeat steps e and f. 


i. Using LNg TANK PRESSURE panel, re- 
duce pressure to cryugenic supply unit as 
fallows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


j. Open cryogenic hand valye at OXID BLEED 
port (W). 
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Result. 


Liquid nitrogen flow stops. 


Maximum allowable leakayve past rod middle lip 
seal is 25 scim. 


None, 


Pressure to cryogenic supply unit shut off. 


LN2g TANK PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 500 +10 psi. INUET port (A) and OXID 
VENT port iL) pressurized. TEMPERATURE 
POTENTIOMETER must indicate -240° 120° F, 


Same results as steps e and f. 


Cryogenic supply unit, INLET port (A), and 
OXI VENT port (iu) depressurized. TEST 
CELL MONITOR PRESSURE gage must indicate 
zero. 


LNo TANK PRESSURE pane} depressurized. 


None. 
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Section XIII 
Paragraph 13-31 


Result 


13-31. Rod Bottom Lip Seal and Rod Middle Lip Seal Low-Temperature Leak-Test. 


a. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch~light; then 
press TEST CELL SUPPLY "B" swiich-light. 


b, Using LN, TANK PRESSURE panel, apply 
pressure to cryogenic supply unit as follows: 


(1) Close VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 50 +10 psi. 


(3) Open and control pressure tu cryogenic 
supply unit with SHUTOFF vaive until TEST 
CELL MONITOR PRESSURE gage indicates 
30 +2 psi. 


c, Maintain liquid nitrogen flow through 
OXID BLEED port (W) until TEMPERATURE 
POTENTIOMETER indicates -2:0° 220° F. 


d. Close cryogenic hand valve at OUTLET 
port (B} and OXID BLEED port (W). 


e. Open UTILITY NO. 1 valve B; then 


measure leakage from OXID VENT port (L) 
at outiet 1B. 


f, Close UTILITY NO. 1 valve B, 


§- Open cryogenic hand valve at OXID VENT 
port (L). 


h. Open UTILITY NO. 1 valve A; then 
measure leakage from OXID DRAIN port (G) 
at outlet 1A. 

i. Close UTILITY NO. 1 valve A. 


j. Close cryogenic hand valve at OXID VENT 
port (L). 


k. Using iN, TANK PRESSURE panel, 
increase presaifre to cryugenic supply unit 
as follows: 


(1) Close SHUTOFF VALVE. 


ACTUATOR CLOSE port (C) depressurized 

and TEST CELL SUPPLY "A" VENT light 

on. ACTUATOR OPEN port (D) pressurized, 
oxidizer valve opens, and TEST CELL SUPPLY 
"B" SUPPLY Sight on. MILLIAMPERES meter 
must indicate 5,8 +0,1 milhanmperes. 


None. 


LN, TANK PRESSURE panei pressurized, 


2 


TEST CELL MONITOR PRESSURE wage must 
indicate 30 +2 ps1, INLET port (A) pres- 
surized, 


TEMPERATURE POTENTIOMETER raust 
indicate - 240° 420° F. 


Liquid nitrogen flow stops. 


Maximum allowable leakage past rod bottoin 
Jip seal is 50 scim. 


None. 


OXID VENT PORT (L) pressurized. 


Maximum allowable leakage past rod middle 
Mp seal is 25 scim, 


None. 


None, 


Pressure to cryogenic supply unit shut off, 
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Procedure. 
(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1,000 
+100 psi. 


(3) Open and control pressure to cryogenic 
supply unit with SHUTOFF valve until TEST 


| CELL MONITOR PRESSURE gage indicates 


750 +15 psi. 
1. Repeat steps e through i. 


m. Using LN, TANK PRESSURE panel, 
reduce pressure to cryozenic supply unit as 
follows: 


(t) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


n. Onen cryogenic hand valves at OUTLET 
port (B) and OXID BLEED port (W). 


o. Turn off TEMPERATURE POTENTIOM- 
ETER. 


13-32, Rod Top O-Ring Leak-Test. 


a. Remove plugs from FUEL DRAIN ports 
(N) and (R). 


b. Check for fluid leakage at FUEL DRAIN 
ports {N) and (R). 


c. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "B”" switcn-light; then 
press TEST CELL SUPPLY "A" swilca-Jight, 


d. Allow oxidizer valve to return to ambient 
temperature before proceeding. 


e, On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS guge indicates zero, 
then open SHUTOFF and VENT valves. 


f, On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve. 
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Result 


LNo TANK PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 750 +15 psi. INLET port (A) pres- 
surized. TEMPERATURE POTENTIOMETER 
must indicate -240° +20° F, 


Same results as steps ¢ through 1, 


Cryogenic supply unit, INLET port (A), and 
OXID VENT port (L} depressurized. TEST 
CELL MONITOR PRESSURE gage must 
indicate zero, 


LNo TANK PRESSURE panel depressurized. 
None. 


None. 


None. 


No fluid leakage past rod top O-ring is 
allowable. 


ACTUATOR OPEN port (D) depressurized 

and TEST CELL SUPPLY "B" VENT light on, 
ACTUATOR CLOSE port (C) pressurized, 
oxidizer valve closes, and TES’ CELL SUPPLY 
"A" SUPPLY light on. MILLIAMPERES meter 
must indicate 9,8 10,2 inilliaimperes, 


None. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 


HYDRAULIC CONTROL panel depressurized. 
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Procedure. 


g. On HYD MED PRESS MONITOR panel, 
open PRESSURE MONITOR "B" shutoff yalve 
until gage indicates zero; then close valve. 


h. Reduce facility hydraulic supply pres- 
sure to zero. 


i, Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH PRESS SHUTOFF valve, 


(2) Press TEST CELL SUPPLY "A" switch- 
light. 


(3) Press HYDRAULIC SYSTEM SUPPLY 
switch-light, 


(4) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


j. Remove oxidizer valve from test setup, 


Section XIII 
Paragraphs 13-33 to 13-34 


Result 
PRESSURE MONITOR ''B" gage must indicate 


zero. 


SUPPLY PRESSURE gage indicates zero, 


Nene, 


VENT Nght on and SUPPLY light off. 


CLOSE light on and OPEN light off. 


OPEN light on and CLOSE light off. 


None, 


WARNING 


Care must be exercised when removing hydraulic lines frou. 
actuator to prevent contamination of oxidizer section of yalve 
Contaminated oxidizer valves us d in an oxidizer system can 
cause an explosion, resulting in serious injury to personnel 


and damage to equipment. 
k. Install protective closures. Refer to 
paragraph 13-2. 


1. Secure equipment as outlined in paragraph 
13-33. 


13-33, SECURING TEST EQUIPMENT. 


13-34. After oxidizer valve testing is completed 
and valve is removed from test seiup, secure 
equipment as follows: 


a. Reduce facility gaseous nitrogen and 
helium pressure to zero. 


b. On PNEU SOURCE CONTROL panel, 
close gascous nitrogen SHUTOFF valve, 


c. On SYSTEM SUPPLY panei, close TO 
FUEL COMPATIBLE SYS shutoff valve and 
TO LNg PRESS PANEL shutoff valve; then open 
SYS VENT valve. 


None. 


None. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure, 


e. Close all shutoff valves, regulators, and 
utility valves, 


f. Ensure that all pressure gages indicate 
zero; then close all vent valves. 


g. Cap utility panel and test celi panel out- 
Jets and connectors, 


h. Turn digital voltmeter power off, 
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i. On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM 
BYPASS light indicates OPEN and remaining 
lights indicate CLOSE or VENT. 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all lights 
are off; then press POWER ON awitch-light. 


k. Turn DC POWER SUPPLY off. 


1. On POWER DISTRIBUTION panel, pull 
out circuit breakers. 


m. On Cryogenic Supply Unit G3146, ensure 
that LNg SUPPLY and TANK LP SHUTOFF 
valves are closed and that LN» VENT yaive is 
open. 


13-35. OQXIDIZER VALVE POSITION TRANS- 
DUCERS 408059 AND 408059-11, 


13-36. The following procedures contain dis- 
assembling, cleaning, inspecting andrepatring, 
ausembling, and testing information required 
to maintain the oxidizer valve position trans- 
ducer. 


13-37. DISASSEMBLING. 


13-38. Disassembling the transducer is limited 
to the removal of screws (30, 35, 38), washers 
(31, 39), lug (32), arm (36), and clamp (40). 
See figure 13-3 for parta and index numbers. 


NOTE 


[f it is necessary to remove arm (36) 
from resistor shaft on transducer 
408059-11, the arm may be heated 
to 120° F maximum tn order to 
easily remove screw (35) and arm. 


13.39. CLEANING. 


13-40. Hand-clean metallic parts for fuel 
service, and clean electrical connector using 
electrical connector cleaning procedure in 
R-3896-3. Volume 1, 


13.41. INSPECTING AND REPAIRING. 


13-42. Inspect allparts of the transducer for 
general condition, cleanness, damage tothreads, 
corrosion, distortion, nicks, burs. scratches, 
and bent electrical connector pins. Refer to 
R-3896-3, Volume I, for general repair 
procedures. 
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13-43. ASSEMBLING. 


13-44, Assembling the transducer is limited to 
installing screws (30, 35, 38), washers (31, 39), 
lug (32), arm (36), and clamp (40). See figure 
13-3 for parts and index numbers. All parts 
must meet cleaning requirements as outlined 

in paragraph 13-39, 


a. Attach connector to transducer cover with ff 
screws (30), washers (31), and lug (32). Torque 
screws to 2.0 to 2.4 in-lb. 


b. Attach clamp (40) to wiring and secure it 
to transducer cover with screw (38) and washers fj 
(39). Torque screw to 1.9 to 2.0 in-Ib. 


¢. Place arm (36) on shaft of resistor (37) i 
and secure arm with screw (35), Torque screw 
to 4.8 to 7,3 in-lb above torque of locking 
feature. 


d. On transducer 408059-11, attach arm (38) 
and screw (35) to shaft of resistor (37) as follows: 


WARNING 


The following procedure uses methyl- 
ethyl-ketone, which is flammable and 
must not be used near heat, sparks, 
or open flame. Inhalation of its 
vapur or prolonged contact with the 
liquid can cause serious injury. 


(i) Clean arm and screw with methyl-ethyl- 
ketone (Federal Specification TT-M- 261). 


(2) Apply a coat of locking compound 
primer (MIL-8-22473), grade N, to threads 
of arm and screw, Ajlow primer to dry. 


(3) Place arm on shaft of resistor; than | 
apply locking compound (MIL-S-22473), grade 
AY, to threads of arm and screw, 


(4) Secure arm to shaft with screw, and 
torque screw to 8,0 to 10.0 1in-lb. Wipe off 
excess locking com sund; then allow parts to 
cure at 70° F for 24 hours minimum, 


13-45. TFS'TING, 


13-46, This procedure outlines requirements 
for testing the oxidizer valve position transducer. 
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13-47. RESISTANCE AND INSULATION RESISTANCE TEST, 


Procedure Result 
a, Connect a multimeter between pins A Resistance must be 482 +75 ohms, 


and B of electrical connector; then rotate 
varlable resistor shaft until] multimeter 
indicates 482 475 ohms. 


b. Using multimeter, measure resistance 
ut electrical connector as follows: 


(1) Between pins A and C, Resistance must be 2,000 +100 ohms. 
(2) Between pins Band C, Resistance must be 2,120 +130 ohms. 


ec, Using multimeter and decade resistance 
box, measure resistance between pins D and E 


as follows: 
(1) Adjust decade resistance box for 0.5 None, 
ohm, and zero multimeter, 
(2) Connect multimeter leads to decade None, 
resistance box terminals, 
(3) Measure decade box resistance and None, 
note exact multimeter indi¢ation for 0,5 ohra. 
(4) Measure resistance between pins D Resistance must not exceed 0.5 ohm, 
and E, 
d, Using megohmmeter, apply 500 +50 vde Resistance must be 100 megohms minimum, 


between pins E and F of electrical connector 
and measure insulation resistance, 


e, Connect multimeter between pins B Resistance must be 465 +180 ohms, 
and C of electrical connector; then rotate 
varlable resistor shaft untii multimeter 
indicates 465 +180 ohms. 


f, Using multlmeter, measure resistance Resistance must be 2,135 4265 ohms, 
between pins A and B, 


gy. Using multimeter and decade resistance 
box, measure resistance between pins E and F 
as follows: 


(1) Adjust decade resistance box for 0.5 None, 
ohm, and zero multimeter, 
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Procedure Result 
(2) Connect multimeter Jeads to decade None, 
resistance box terminals, 
(3) Measure decade box resistance and None, 


note exact multimeter indication for 0.5 ohm, 


(4) Measure resistance between pins E 
and F, 


h. Using megohmmeter, apply 500 150 vdc 
between pins D and E of electrical connector 
and measure insulation resistance. 


i, Remove transducer from test setup. 
Package and protect transducer as outlined 
in R-3896-3, Volume I. 

13-48, CONTINUITY VERIFICATION TEST, 
a. Connect a multimeter between pins A 
and B and rotate shaft witil multimeter indicates 
482 +75 olimg; then using a multimeter, conti- 
nuity test open and closed switches. Record 

multimeter indication, 


b. Connect a multimeter between pins B 
and C and rotate shaft until multimeter indicates 
465 +180 ohms; then using a multimeter, conti- 
nuity test open and closed switches. Record 
multimeter indication, 
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Resistance must not exceed 0.5 ohm. 


Resistance must be 100 megohms minimum, 


None, 


r { 


This test is a preinstallation requirement only. 


Multimeter must indicate continuity between 
pins E and D and infinity between pins E and F. 


Multimeter must indicate infinity between 
pins FE and D and continuity between pins E 
and F, 


14-1, FUEL VALVE 405280, 408050, 408070, 
408070-1i, 410910, AND 410910-11. 
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SECTION XIV 


FUEL VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 2 


14-2. The following procedures contain the 


disassembling, cleaning, inspecting and 


Part No, 

Ley T-5021003 
we T+5026080 
v4 T-8034154 
* T-5034179 
yv* T-5037819 
Lf T-5061507 
/F T-5047801 


L/AT-5041 512 


ist IL-5 (ifunter Spring) 


or equivalent 


Ye - T-5041520 
or equivalent 


L7/ > 8101595 
Model 630A 


" * (Triplett Electrical 


Instrument Co}, 
or equivalent 


,2 1432-T (General 
Radlo Co), or 
equivalent 


» ¢ Model 1620C 
kK (Freed 
Transformer C»), 
or equivalent 


VY fy G3104 
G3141 


G3143 


ne erent Gey lt ar 


Nomenclature 


Retalner Wrench 
Pressure Test Fixture 
Spring Compressor 
Wrench 

Torque Wrench Adapter 
Flow Test Fixture 
Calibration Standard 
Dimpling Too} 

Pull Gage 


Position Indicator Gage 


Assembly Stand 
Multimeter 


Decade Resistance Bux 


Megohmimeter 


Pneumatic Flow Tester 


Components Test Console 


Components Adapter Set 


Figure 14-1, Test Equipment and Special Toola for Fuel Valve 
Figure 14-2 deleted. 


here 


repairing, assembling, and testing information 
required to maintain the fuel valve. See figure 
14-] for test equipment and special tools. 
Refer to R-3896-4 for protective closures. 


tr i nt A, SG TENET 


Use 


installs fuel valve retainer nut, 
Pressure-tests fuel valve. 

Compresses fuel valve spring during repair. 
Holds piston while torquing nut, 

Torques piston guide holt. 

Flow-tests actuator piston during testing. 


Used with Flow Test Fixture T-5041507 to check 
accuracy ~f facility hydraulic flow measuring 
instruments, 


Deforms poppet seat retainer washer, which 
locks retainer in place. 


Measures pull force of variable resistor shaft, 


Holds position indicator during testing. 


Holds fuel valve during repair and checkout. 
Makes electrical measurements, 


Used with Triplett 630A for resistance tests. 


Makes insulation resistance tcsts. 


Measures downstream paeumatic leakage. 


Provides gaseous nitrogen and hydraulic fuel 
control for testing fuel valve, 


Provides hardware for fuel valve test setups. 
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14-3. DISASSEMBLING. 

14-4. Disassemble fuel valve, as required, to 
accomplish necessary repairs and/or replace- 
ment. See figure 14-3 for parts and index 
numbers. 


a. Instal} fuel valve in assembly stand 
8101595 and secure. 


b. Remove plug (1, 1A) and gasket (2, 2A); 
then remove retainer (6) using retainer wrench 
T~5021003, On valves 410910 and 410910-11, 
remove washer (6A), 


c. Remove seat (7), O-ring (6), and retainer 
{9}; then remove screw (4), washer (5), re- 
tainer (10), and seal (11). 


WARNING 
Poppet (J 4) is under spring-load. 
Care must be exercised while using 
spring compressor to remove pop- 
pet. Spring load is relieved as 
poppet is removed. 
d. Attach spring compressor T-5034154 to 
Le (43), remove nut (12) with wrench 
6034179, and then remove washer (13). 


e. Remove the following parts in the sequence 
listed: 


(1) Poppet and closing spring parts (14 
through 20). 


NOTE 


Ring (16A) is on valves 410910 and 
410910-11 only. 


(2) Valve (36) and gasket (37). 
(3) Screws (34) and washers (35). 
CAUTION 
Rotating position transducer more 
than 1/4-turn during removal can 


damage electrical leads. 


(4) Position transducer (38 through 41) as 
an assembly. 
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(5) Guide assembly (21 through 26). 
NOTE 


Torquing ion] T-5037819 is used to 
remove bolt (21). 


{. Remove piston (29) from guide (23); then 
remove O-ring (27), retainer (28), and packings 
and retainers (30 through 33). On valves 410910 
and 410910-11, remove bushing (274). 


g. Remove bushing (43) from assembly stand 
8101595, then remove bolts (3) from housing 
(43). 
14-5. CLEANING. 

14-6. The fuel valve must be cleaned for fuel 
service. (Refer to R-3896-3, Volume I, for 
elenning procedures. ) 

14-7. INSPECTING AND REPAIRING. 

14-8. Inspecting the fuel valve determines if 

the individual parts have been damaged by mis-~- 
handling or wear. See figure 14-4 and inspect 
individual parts for gencral condition, cleanness, 
damage of threads, corrosion, distortion, nicks, 
burs, and scratches. Dimensional limits are 
listed in figure 14-5 and form the guide for 
serviceability of a Minimum and maximum 
values are given which, when exceeded, require 
repair or replacement of the applicabie parts. 


14-9. ASSEMBLING. 


14-10. The assembly procedures for the fuel 
valve must he performed in the order listed and 
all parts must meet cleaning requirements ag 
outlined in paragraph 14-5. The lubricants used 
in this procedure are specified in the procecural 
steps. Specified lubrication procedures 
(methods) are outlined in R-3896-3, Volume £. 
See figure 14-3 for parts and index numbers. 


a. Install bolts (3) into housing (43). 
bolts to 80-100 in-lb. 


Torque 


b. Place housing (43) in assembly stand 
8101595 and secure. 


Pages 14-3 and 14-4 deleted. 
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Part Number Nomenclature Use 
T-502 1093 Retainer Wrench Installs fuel valve retainer nut. 
~  F-§021044 Assembly Jig Holds fuel valve during repair and checkout. 
T- 5026080 Pressure Test Fixture Pressure-vests fuel valve. 
[ T-5034154 Spring Compre sour Compresses fuel valve spring during repair. 
| T- 5084179 Wrench Holds piston while lorquing nut, 
i £-5037819 Torquing Tool Torgues piston guide holt. 
rer neaoes gt) Flow Test Fixture Flow-teets actuator piston during asaemaly. 
1 -5047801 8) Calibration Standard Used with Flow Test Fixture 1£-5041507 to 
check accuracy of facility hydraulic flow 
measuring instruments, 


; (a) 


T-6041512 Pimpling Tool Deforms poppet seat retainer washer, which 


locks retainer in place. 


L-§ (Hunter Spring) Pull Gage Measures pull force of yarnable resistor 

or enuivalent(a) shaft. 

T+5041520 (c) Position Indicator Gage Holds position indicator during testing, 

; or equivalent” 

“8101595 Assembly Stand Holds fuel vaive and assembly jig during 
repair and checkout. 

g3104) Pneumatic Flow Tester Measures downstream pneumatic leakage. 

33141 (a) Components Test Console Provides gaseous nitrogen and hydraulic 
fuel control for testing fel valve. 

gaiag® Components Adapter Set Provides hardware for fve] valve test setups. 


ed 


Figure 14-1, Test Equipment and Special Tools for Fuel Valve (Sheet 3 of 3) 
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Part Nuinber Nomenclature Use 
RX20640- 11 Cover Fuel inlet port (E) and fuel outlet port (F) 
RX20660- 233 Plate Purge pert (D) 
R¥20660-57 Plate Actuatur close port (B) 
RX20660-65 Plate Actuator open port (A) 
RX20730 Plate Indicator port (C) 
RKIGS-10006 Closure Indicator shaft 
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Figure 14-2, Protectlye Covers and Closures for “uel Va)yve 
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14-3. DISASSEMBLING. 
1d-4. Disassemble fuel valve, as required, ta 


accomplish necessary repairs and/or rep" ce- 
ment. See figure 14-3 for parts and index 
nunibers. 


a. Place fuel valve into assembly jig 
.5021044; then install fuel valve and assembly 
jig in assembly stand 8101595 and secure. 


b. Remove plug (1, tA) and pasket (2, 2A); 
then remove retainer (6) using relainer wrench 
'T- 5021003. On valves 410910 and 410910-11, 
remove washer (6A). 


c. tmemove seat (7), O-ring (8), and retainer 
(9); then remove screw (4), washer (5), re- 
taney (10), and seal (Li). 


WARNING 


Poppet (14) is under spring-load. 
Care must be exeretsed while using 
gpring conwpressar to relnove pop- 
pet. Spring load is relieved as 
poppet is removed. 


d. Attach spring compressor T-5034154 to 
housing (43), remove nut (12) with wrench 
T-50384179. und then remove washer (13). 


e, Remove the following parts in the sequence 
listed: 


(1) Poppet and closing spring parts (14 
through 20). 


NOTE 
Ring (16A) is on valves 410910 anc! 
410910-11 only. 
(2} Valve (36) and gasket (37). 
(3) Serews (34) and washers (35), 
CAUTION 


Rotating position transducer more 
than J/4-turn ducing removal can 
damage electrical leads. 


(4) Position transducer (38 through 41} as 
an assembly. 


(5) Guide assembly (21 through 26). 
NOTE 


Yorquing tool T-5037819 is used to 
remove bolt (21). 
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f, Remove piston (29) from puide (23). Uren 
remove O-ring (27). reiainer (28), and packings 
and retainers (30 through 33), On valves 41G919 
and 41001/0-11. remove bushing (27A), 


gu. Remove housing (43) from assembly stand 
8101595 and assembly fig T-502 1044: then re- 
move bolts (3) from housing (43). 
14-5. CLEANING. 
14-6. ‘Fhe Cuel valve must be cleaned for fuel 
service. (Refer to 2-3896-3, Volume [, for 
cleaning procedures. } 
14-7. INSPECTING AND REPAIRING, 
14-8. Jnspeecting the fuel valve determines if 
the individual parts have been damaged by mis- 
handling or wear. See figure i4-4 and inspect 
individual parts for general condition. clean- 
ness, damage of threads, corresion, distortion, 
nicks. burs, and seratches. Dimensional limits 
are listed in figure 24-5 and iorm the guide for 
serviceability of parts. Minimum: and maximum 
values are given which, when exceeded. require 
repair or replacement of the applicable parts. 


14-9. ASSEMBLING. 


14-10. The assembly procedures for the fue) 
vatye must be performed in the order listed and 
all parts shall mect cleaning requirements as 
outlined ‘n paragraph 14-5. The lubricants 
used in this procedure are specified in the 
procedural steps. Specified lubrication pro- 
cedures (methods) are outlined in R-3896-3, 
Volume 1. See figure 14-3 for parts and index 


numuers, 


a. Install bolts (3) into housing (43). Torque 


bolts to 80-100 in-Jh. 


b. Flace housing '(43) into assembly jig 
5021044; then install fuel valve and assembly 
jig in assembly stand 8101595 and secure. 


NOTE 


Yeior to installing piston, make sure 
piston bteed-hele hydraulic flow-test 
has been performed,” Refer to para- 
giaph 14-22 fox test procedure and 
use flow test fixture T~6(041507. 
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Fimure 14-3. Fuel Valye-~-Exploded View (Sheet 1 of 2) 
Change No. 14 - 8 January 1969 1 
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Plu le? 
Plug?) 
Gask ot ; 
Gasket 
Bolt 
Screw 
Washer 
seheney 
Washer’ 
Seat 
O-ring 
Retainer 
10 Retainer 
11 Seal 

12 Nut 

13 Washer 


> > 
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(a) On valve 405280. 
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13A Insert 
14 Poppet 
15 O-ring 
16 Rover 
16A Rimk© 
17 Washer 
18 Washer 
19 Spring 
20 Washer 
al Bolt 

22 Washer 
23 Guide 
24 Guide 
25 O-ring 
26 O-ring 
27 Q- ring 


27A Bushing(*) 38 Washer 
28 Retainer SUF Cover 
29 Pislon 39 O-ring 
30 Poeking: 40 Packing 
St Retainer 41 Retainer 
a2 Packing 42 Nameplate 
be Retainer 424 lnsert 
34 Screw 428 Insert 
35 Washer 42C Insert 
36 Valve!) 42D Insert 
37 Gasket) 42K Insert 
38 Nut 42F Insert 
SYA Washer 42G Insert 
38B Spring 42H Insert 
38C Pin 43 Housing. 
38D Housing 


(b) On valves 408050, 408070, 408070-11, 410910. and 410910-11. 
(c) On valves 410910 and 410910-11. 


=: 


Figure 14-3. 
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Part Name and 
Index Number 


Retainer (6) 


Seat (7) 
Guide (24) 


Retainer (10) 


Poppet (14) 


Ring (164A) 

Washer (17) 
Washer (18) 
Washer (20) 


Spring (19) 
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Figure 14-4. 


Change No. 


Inspecting 


Damaged threads. 


Damaged or worn locking 
pellet. 


Damaged sealing surface. 
Deteriorated or damaged 
anodic coating. 

Damage to skirt surface. 


Damaged or missing 
inserts. 


Deteriorated or damaged 
anodic coating. 


Damaged surface. 


Damaged surfaces. 


Compressed rating. 


14 ~ 8 Janvary 1969 


Inspecting and Repairing Fuel Valve (Shect 1 of 2) 
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Fuel Valve-- Exploded View (Sheet 2 of 2) 


Repairing 


Refer to R-3896-3, Volume I, for thread 
repair. 


Ruplace. 

Replace. 

Replace anodic coating or iridite as outlined 
in R-3896-3, Volume I. 

Replace. 

Keplace inserts. 

Replace anodic coating or irichte as outlined 
in R-3896-3, Volume I. 

Replace. 


Replace. 


Refer to figure 14-5. 
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Part Name and 
Index Number 


Guide (23) 


Bushing (27A) 
Piston (29) 


Valve (36) 


Position trans- 
ducer (38 through 
41) 


Housing (43) 
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Figure 14-4. 


Part Name and 
index Number 


Pcppet (14) 


Washer (17) 


(a) On valves 405280, 408050, 408070, and 408070-11. 
(b) On valves 410910 and 410910-11. 


Figvre 14-5. 
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Inspecting 
Damaged sealing surfaces. 


Deteriorated er damaged 
anodic coating. 


Houle diameter. 
Damaged Mating surface. 
Damaped exterior surface. 


Damated threads. 


Verify that hydraulic Uow 
th? ough bleed holes is 1.45 
29.10 gpm. (Refer to par- 
ugraph 14-22.) 


Damaged threads, spring, 
or seal 


b idence of O-ring particles 
(black particies) alone shaft, 


Bent shalt. 
Damaged sealing surfaces, 
Damaged or missing inserts. 


Damaged threads. 


Deteriorated or damaged 
anodic coating. 


oes a earn 


Dimension 


Skict cutside diameter. 


Inside diameter for piston 
rod (29). 


Outside diameter for 
retainer (10), 


Skirt groove diameter 
for ring (16A) 


ee Finer Te 2 


Inspecting and Repairing Fuel Valve (Shect 2 of 2 
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Repairing 


Replace. 


Replace anodic coating or iridite as outlined 
in R-3996-3, Volume {, 


Ktefer to figure 14-5. 
Replace, 
Replace. 


Refer to R-38968-3, Vulume I, for thread 
repair, 


Remove obstruction or replace. 


Replace. 
Assign indieater for overhaul. 


Assign indicator for overhaul. 
Replace. 
Replace inserts. 


Refer to R-3896-3, Volume lI for thread 
repair. 


Replace anudi¢ coating or iridite as outlined 
in R-3896--3, Volume I. 
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TY 


Mininiuin Maximum 
(Inches except as noted) 


5. 4966 5. a98{8 
5. 400 5. aout 
0.15.0 0, 7476 
3.371 3.373 
5.250) 5.25360) 


Surfaces to be parallel to each 


other within 0.005 inch. 


RE 


Dimensional Limits for fuel Valve (Sheet t of 2) 
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Part Name and 


Index Number Dimension 


Spring (19) Compress to 4,546 inches, 


Guide (23) Male diameter fur piston 
rod (29). 

Outside diameter for 
poppet (14), 


Piston (29) 


Outside diameter for guide (23). 
Hole diameter for piston rod (29). 


Oulside dhameter surface for 
guite (23) to be straight 
wilhin 0 0005 inch, 


Inside diameter for bushing 
(27A), 


Housing (43) 
Inside diameter for seat (2), 


ee 


Ingide diameter for poppet (14). 


Minimum Maximum 
(Inches except as noted) 

$4.5 lb 94.5 tb 
1.0625 1,0635 
0. 7560 0, 7563 
1.061 1, 062 
1, 0625 (a) 1.0635 (a) 
1, 069(b) 1, 071(b) 
1. 187Q¢b) 1, tau5th) 
§, 490b) 5, 493 0b) 
5,502 5,505 
5.625 5.627 


(a) On valvos 405280, 408050, 408070, anc 408070-11, 


{(b) On valves 410910 utd 410910-11, 


ec. Lubricate (Method L) packing (32) with 
91281 grease (Dow Corning Corp); then insert 
packing and retainers (33) into groove of 
piston (29). 


d. Lubricate (Method L) packing (30) with 
¥S1281 grease (Dow Corning Corp); then in- 
stall packing and retainers (31) on piston (29). 
i e. Lubricate (Method 4) O-ring (27) with 
¥81281 grease (Dow Corning Corp); then in- 
sert O-ring and retainers (28) into groove of 
guide (23). On valves 410910 and 410910-11, 
insert bushing (27A) into guide (23). 


f. Carefully glide piston (29) into guide (23) 
until piston contacts bottom of guide. 


g. Lubricate (Method J) O-ring [25) with 
lubricant grease RBO140-012 (Rocketdyne); then 
install O-ring and guide (24) into guide (23), 


lubricant grease RNO0140-012 (Rocketdyne); 


h. Lubricate (Method J) O-ring (26) with 
then ingect O-ring in housing (43). 
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Figure 14-5, Dimensional Linmats for Fucl Valve (sheet 2 of 2) 


hA. Apply a thin coat of FS1281 grease (Dow 
Corning Corp) to area inside surface of housing 
(43) that makes contact with poppe. O-ring (15). 

i, Install guide (23) and piston (29) into hous- 
ing (43). Make sure guide (24) is alined with 
drilled passage in housing (43). 


j. Secure guide (23) to housing (43) with bolts 
(21) and washers (22). Torque bolts to 315-385 
in-1b using torquing tool T-5037819. 


k. Lobricate (Method J) O-ring (39) with { 
lubricant grease RB0140-012 (Rocketdyne): then 
install O-ring on position transducer. 


CAUTION 


The spring must be held firmly. if 
the position transducer is allowed 
to snap open under spring force, 
damage to the slider block fastener 
in the variable resistor will result. 


kA. Check pusition transducer shaft for 
adequate lubrication. If lubricant on shaft is 
not visible, apply a thin film of F51281 grease 
(Dow Corning Corp) with a lint-free swab in- 
serted between voile of spring. If necessary, 
compress spring to gain access to shaft. 
Excess lubricant on shaft ls acceptable. 


R-3896-3 
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1. Lubricate (Method J) packing (40) with 
lubricant grease RBO140-012 (Rocketdyne); 
then inslall packing and retamers (41) on 
position transducer. 


JA. Make sure spring ig centered in washer 
on end of shaft. 


CAUTION 


Rotating the position transducer more 
than 1/4 turn during installation can 
damage the electrical leads. 


m. Carefully slide position transducer into 
hous'ng (43) until flange on cover (38F) contacts 
surface of housing. 


mA, Prior to securing position transducer 
to housing (43), check that spring (36B) is not 
binding by measuring distance cove: (38F) 
springs out away from valve housing (43). Dis- 
tance roust not exceed 0.300 inch. 


n. Secure position transducer to housing (43) 
with screws (34) and washers (35). Torque 
screws to 60-70 in-ih. 


nA. Check that position transducer is fully 
extended into valve piston and indicates valve 
is in closed position as follows: 


(1) Measure resistance between pins A 
and C. Resistance must be 2,000 4100 ohms. 


(2) Measure resistance vetween pins B 
and C, Resistance inust be 2,095 +325 ohms. 


(3) Measure resistance between pins I 
anc &. Resistance must not exceed 0.5 olim. 


co, Lubricate (Method J) gasket (37) with 
FS1281 grease (Dow Corning Corp); then 
install gasket on valve (36), 


p-. Install valve (36) into cover (38F), 
Torque valve to 40-65 in~ib. 


Change Ne. 19 - 10 Septerrber 1970 


Section XIV 


14-8A/14-8B 


R-3896-3 
Volume iI 


q. Install washer (20) and spring (19) on 
guide (23); then install washers (18, 17). 


r. Lubricate (Method L) O-ring (15) with 
FS1281 grease (Dow Corning Corp); then install 
O-ring and retainers (16) 24 poppet (14). On 
valves 410910 and 410910-11, install ring 
(16A} on poppet (14). 


s. Carefully slide poppet (14) into housing 
(43). 


t. Compress spring (19) with spring com- 
pressor T~5034154; then ingtall washer (13) and 
nut (12) on stem of piston (29). Make gure nut 
has full thread engagement on stem of piston; 
then remove spring compressor T-5094154. 


u. Torque nut (12) to 300-350 in-Ib. Use 
wrench T-5034179 to hold piston (29) stationary 
when torquing nul. 


v. Install seal (13) and retainer (10) on 
poppet (14); then secure retainer to poppet with 
screws (4) and washers (5). Hand-tighten 
screws only. 


NOTE 


Seal (11) must be installed so that 
chamfered edge will make contact 
with seat (7). 


w. Lubricate (Methou J) O-ring (8) with 
lubricant grease RB0140-012 (Rocketdyne); then 
install O-ring and retainers (9) on seat (7). 


x. Connect a source of gaseous nitrogen 
(MIL~P-27401) to the OPEN post. 


y. Slowly open 100 +10 psig gaseous nitro- 
gen to the OPEN port to open the valve. 


z. ©m valves 405280, 408050, 408070, and 
408070-11, install seat (7) in housing (43); 
then install retainer (6) by hand until locking 
ingert contacts housing. Torque retainer to 
250-300 in-lb above torque of locking feature, 
using retainer wrench T-5021003. 


aa. On valves 410910 and 410910-11, install 
seat (7) in housing (43); then install washer 
(GA) and retainer (6). Torque retainer to 600- 
706 in-lb, using retainer wrench 7¢-5021003. 


aad. Using dimpling tool T-5041512, deform 
washer (6A) four places, into grooves of re- 
tainer (6). Washer must be deformed a mini- 
rua of 0.040 inch. 


ab. Reduce preegure to zero to close the 
valve and allow geal (11) to center in proper 
position against seat (7). 
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ac. Remove source of gaseous nitrogen from 
the OPEN port and connect it to the CLOSE port, 


ad. Slowly apply 50 +10 psig gaseous nitro- 
gen to the CLOSE port to obtain proper seating 
of seal (11); then torque screws (4) to 60-70 
in-lb. 


ae. Reduce pressure to zero, then remove 
gaseous nitrogen source fram CLOSE port. 


af. Lubricate (Method J) gaskets (2, 2A) with 
lubricant grease RB0140-012 (Rocketdyne); then 
install gaskets and plugs (1, 1A) into housing 
(43), Torque plugs to 80-120 in-lb. 


ag. Remove valve from assembly stand 
8101595. 
14-11, TESTING, 
id-12. This procedure outlines requirements 
for complete testing of the fuel valve, using 
Components Test Console G3141 and Components 
Adapter Set G3i43. Pnevmatic Flaw Tester 
G310. and Ieak-test compound (MIL-L-25467) 
are used for preumatic teak-lesting. Any devi- 
ations, including the use of other test equip- 
nent, inust be equivalent to the test require- 
ments, safety standards, and equipment 
specified in this procedure. Prior to starting 
the (est, install test plates on fuel valve as out- 
lined in figure 14-6. Incex letters are assigned 
to the valve ports for ease of identification in 
illustrations. Set up components test console 
electrical patch-panels (fi:gure 14-7) and pre- 
pare console for use (figure 14-8). See figure 
14-9 for fuel valve test port identification and 
a culaway view. Refer to paragraphs 14-13 
through 14-22 for fuel valve test procedures 
and see figure’ 14-10 through 14-12 for test 
selups. 


Valve Port _-Test Plate Port Connection 


OPEN (A) T. 9020080-121 AN&15.6C 
CLOSE (B) ‘T~502608C -120 AN815-6C 
VENT (C) = None ANG15-4C 
PURGE (PD) T-5026080-119 AN815-4C 
INLET (B)  T-5026080- 127 ANE15-4C 
OUTLET (F) T-5026080-127 AN815~4C 
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Figure 14.6. Preparing Fuel Valve for Testing 
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Figure 14-7, Components Test Console Patch-Panel Requirements (Sheet 1 of 3) 
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Figure 14-7. Coniponenis Test Console Patch Panel Reguirements (Sheet 2 of 3) 
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Patch- 
K5 09 


K5, 09 


K3. 
3088 -12 
K5 08 


K3. 
KS. 
K4, 09 


K3, 
K3. 
K5. 09 


K3, 
K3. 
K3, 
K4. 09 


Cord (a) 


From 
J6- 
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Figure 14-7. Components Test Console Patch-Pane: Requirements (Sheet 3 of 3) 
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R- 3896-3 
Volume If 


Section X1V 


Control Position Indication/Remarks 


——— 


NOTE 


Panel 


The press-to-operate switeh-lights located on Components Test 
Console G3id1 operate on and off by alternately pressing the face 
of the switch. Make sure switch-lights are pressed only as nec- 
essary to obtain specified indication. 


PRE-POWER TURN ON 


POWER DISTRIBUTION CBi (30 AMP) Pulled out Console main power off. 
CB2 (10 AMP) Pulled out Electrical utility outlets 
power off. 
PRESSURE/TEMPERATURE CHANNEL SELECT OFF 


MONITOR 


NC POWER SUPPLY 


RLECTRICAL CONTROL 


AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MILLIAMPERES RANGE 
SELECT 


VOUL.TS RANGE SELECT 


VOLTAGE ADJUST 


Down (off) 
Midposition 


Fully counter- 
clockwise 


0 
OFF 
OFF 


OFF 


Ful] DECREASE 


OSCILLOSCOPE INTENSITY POWER OFF 
DIGITAL VOLTMETER 115 V/230 V 115V At rear of unit. 
100 KC STD iNT/EXT INT At rear of unit. 


TEST CKLL ELECT. 
OUTLETS 


Figure 14-8. 


POWER 


Connector J70L 


Connector J702 


mews 


Down (off) 


Connection to fuel 
valve, 


Cable 1231003 
or 1231004 


reed 


Preparing Components Test Console for Use (Sheet 1 of 4) 


Change No. 15 - 23 April 1969 


14-13 


Section XIV R-3896-3 
Volume Il 


Ae Tartine dnciiete herent er 


Panel Control Position Indication/Remarks 


ekenmeemeaead 


PRE-POWER TURN ON 


TEST CELL ELFCT. Connector J703 Resistor plug Temperature indicator load. 
OUTLETS 3088~9 
Connector J704 Capped 
Connector J705 Cable 1231012 For valve manifold control. 
or 1231009 
CAUTION 


Check that facility pneumatic and hydraulic supplies to con- 
sole are off. 


POWER. TURN ON 
POWER DISTRIBUTION CB1 (30 AMP) Pushed in Corsole main power cn, 
CB2 (10 AMP) Pushed in Electrical utility outlets power 
on. 
DC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT 3 
ELECTRICAL CONTROL POWER POWER light ON. AC INPUT 
light on. (4, 
VOLTS-RANGE (0-150) None. 
SELECT 
MILLIAMFERES- A (0-500) x 2 None. 
RANGE SELECT 
TEST SELECT 1 Light 1 OFF. Test power 
i control. ‘4 
TEST SELECT 2 Light 2 OF F. DVM return 
| control, \@ 
TEST SELECT 3 Light 3 OFF. Variable resistor 
| monitor control, (a 
TEST SELECT 4 Light 4 OFF. Variable resistor 
j monitor control, ta 
TEST SELECT 5 Light 5 OF F.. Me miele valve 
| solenoid cuntrol. \@ 
TEST SELECr 6 Light 6 OFF. Manifold vaive 
5 solenoid control. (a 
THST SELECT 7 Light 7 OFF. py oaudie flow 
| monitor control, (4 
TEST SELECT 8 Light 8 OFF. Pneumatic flow 
£ monitor control, a 
VOLTAGE ADJUST INCREASE VOLTS meter indicates 


24 +0,4 volty. 


1 (a) Lf indication is not as specified, press applicable awitch-lyht, 


ronan eT ee 


Figure 14-8. Preparing Components Teast Consele for Use (Sheet 2 of 4) 
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Panel 


wat 


TEST ChLL SUPPLY 


‘py 


FLOW MONITOR 
SHUTOFF 


LOW FILOW BYPASS 


SPRING CLOSING FORCE TEST 


DIGITAL VOLTMETER 115 V/230 V 
100 KC STD INT/EXT 


STORE /DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 
ATTENUATION 
SAMPLE PERIOD 
SAMPLING RATE 
POWER 


RESET 


R-3896-3 
Volume Il 


Position 


a te 


HYDRAULIC CONTROL HYDRAULIC CYSTEM 
BYPASS 


HYDRAULIC SYSTEM 
SUPPLY 


TEST CELL SUPPLY 


LISv 
INT 
STORE 


10V 

VOLT 
Midposition 

1 SEC 100 PER 
STOP 

ON 


NOTE 


Section XIV 


S menainnaant 


Indication/Remarks 


open. ‘) - 
cLose, ) i 
vent. @) q 
vent, 9) i 
CLOSE, '#) 4 
cose. '?) 


At rear of unit. 
At rear of unit. 
At rear of unit. 


If digital voltmeter indicates 
OVERI OAD, wait at least one 
minute before resetting. 


Digital voltmeter snecetea 
a 


Allow digital voltmeter to warm up for at least 3C minates prior 


to use, 
FLOW MONITOR TESTS 


DIGITAL VOLTMETER 115 V/230 V 
100 KE STD INT/EXT 


STORE/DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 
(a} It indication is not as specified, press appitcabJe switch-ligit. 


rt ar a 


115V 
INT 
STORE 


innVv 
FREQ 


a aa th ertr 


Figure 14-8, Preparing Components Test Console ior Use (Sheet 3 of 4) 


00. 0000 to 00. 0001 voll. | 
At rear of unit. 
Av rear of unit. 
At rear of unil. 
i 
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Section XIV R-3896-3 


Volume U 
Panel Control Position Indication/Remarks 
FLOW MONITOR TESTS 
(Continued 
DIGITAL VOLTMETER ATTENUATION Midpositicn Readjustment may be 
necessary during test to 
obtain consistent read- 
ings. Refer to digital 
vollmeter manual. 
SAMPLE PERIOD 1 SEC 
100 PER 
SAMPLING RATE STOP 
POWER ON 
NOTE 


On ELECTRICAL CONTROL panel, TEST SELECT 7 switch-light is 
for hydraulic flow and TEST SELECT 8 switch-Llight is for pneumatic 
flow. Both switch-lights must not be on at the same time. 
_PNEUMATIC PREPARATION, 
a. Make sure that congole is in the following condition: 
(1} Vent valves closed, 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
(4) Regulators closed. 
(5) Utility and test cell outlets capped. 
b. Supply facility gaseous nitrogen to console. 
c. On SYSTEM SUPPLY panel, open TO FURL COMPATIBLE SYS shutoff valve. 
ad, On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve, 
WARNING 


SYSTEM PRESSURIZED lights (located on console and in test cell) come 
on to indicate pressure downstream of console regulators and into test 
cell. Safety precautions specified in R-3896-3, Volume I, must be fol- 
lowed to ensure safety of personnel working with pressurized systems. 
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Figure 14-8. Preparing Components Test Console for Use (Sheet 4 of 4) 
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Section XIV 
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Fuel Valve--Cutaway View 
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Section XI¥ R-3896-3 
Paragraphs 14-13 to 14-14 Volume II 


Procedure Result 


en atten 


14-13, POSITION TRANSDUCER RESISTANCE AND SPRING CLOSING FORCE TEST. 
WARNING 


All hydraulie pressure must be off and white room clear of fuel 
vapors before electrical tests are performed, to prevent injury to 
personnel and damage to equipment. 


a. Prepare Components 'fest Congole G3141 and fuel None. 
valve for use as outlined in paragraph 14-12; then con- 
nect fuel vatve to console (figure 14-10). Do nut econ- 
nect cable BBE2745~-2 to fuel valve. 


b. Using MED PRESS FULL COMPATIBLE panel, 
apply pressure tu manifold valve as follows: 


(1) Adjust PRESSURE REGULATOR until REG MED PRESS FUEL COMPATIBLE 
SUPPLY PRESS page indicates 200 +20 pst, panel pressurized, 

(2) Open SHUTOFF valve. PRESSURE REG- PRESSURE MONITOR "B' page must 
ULATOR may require adjustment to obtain result, indicate 200 +20 psi. 


14-14, Resistance Test, 
NOTE 


All switches used during this test are located on the ELECTRICAL CON- 
TROL parel unless otherwise specified. 


a. Perform the following: 


(1) Turn VOLTS meter RANGE SELECT VOLTS meter must indicate 24 +0.4 
switch to D (0-30), volts. 

(2) Press TEST SELECT 1 and 6 switeh- MILLIAMPERES meter must not ex- 
lighis. ceed 50 milliamperes. Lights 1, 6, 


and 1A on, Valve fully closes. 


(3) Turn MILLIAMPERES meter RANGE None, 
SELECT switch to C (0-250), 


CAUTION 


Exceeding 28 volts when turning VOLTAGE ADJUST to INCREASE can 
damage manifold valve solenoids. 


b. Using megohmmeter, apply 500 150 vee Resistance must be 100 megohms 


between pins E and F of valve electrical con- minimum. 
nector and measure insulation resistance. 


14-18 Change No. 14 - & January 1969 


R-=3896-3 
Volume 
Procedure 


c. Using mullimeter, measure resistance at valve 
electrical connector as follows: 


(1) Between pius A and B. 
(2) Between pins A and C. 
(3) Between pins Band C, 


d. Using multimeter and decade resistance box, 
measure resistance between pins D and E as follows: 


(1) Adjust decade resistance box for 0.5 ohra 
and zero multimeter, 


(2) Conneet inultimeter leads to decade resistance 
box terminalis. 


(3) Measure decade box resistance and note 
exact m 'timeter indication for 0,5 ohm, 


(4) Measure resistance between pins D and &. 
e. Press TEST SELECT 5 and 6 switch-lights. 
f, Using megohmmeter, apply 500 +50 vdce between 
ping D and E of valve electrical connectur and measure 
insulation resistance. 


g. Using multimeter, measure resistance at valve 
electrical connector as follows: 


(1) Between pins A and B. 
(2) Between pins C and B. 


np, Using multimeter and decade resistance box, 
measure resistance between pins KE and F as follows: 


(1) Adjust decade resistance box for 0.5 vhm and 
zero multimeter, 


(2) Connect mullimeter leads to decade resistance 
box terminals. 


(3) Measure decade box resistance and note 
exact multimeter indication for 0.5 ohm. 


(4) Measure resistance between pins E and F. 


i. Press TEST SELECT 5 and 6 switch-lights. 


j. Press TEST SELECT 1 and 6 switch-lights. 


Section XIV 


Result 


Resistance must be 500 +75 ohms. 
Resistance muat be 2, 000 +100 chins, 


Resistance must be 2,095 1325 ohms. 


None. 
None. 
None. 
Resistance must not exceed 0.5 ohm. 


Lights 5 and 1B on and lights 6 and LA 
off. Valve opens. 


Resistance must be 100 megohms mini- 
mun, 


Resistance must be 2,095 1325 ohms. 


Resistance must be 495 2160 ohms, 


None, 
None. 
None. 
Resistance must not exceed 0.5 ohm. 


Lights 5 and 1B off and Ughts 6 and 1A 
on. Valve closes. 


Lights 1, 6, and 1A off. 
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Section XIV 
Paragraph 14-15 


Procedure 


k. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to manifold valve as follows: 


(1) Close SHUTOFF valve and open VENT valve 
until PRESSURE MONITOR "B" gage indicates zero; 
then close VENT valve. 


(2) Adjust PRESSURE REG ‘ATOR unti) REG 
SUPPLY PRESS gage indicates zero. 


14-15, Spring Closing Force Test. 
NOTE 


R-3896-3 
Volume 11 


Result 


Manifold valve depressurized. 


MED PRESS FURL COMPATIBLE panel 
depressurized, 


All switches used during this test are located on the ELECTRICAL 
CONTROL panel unless otherwise specified. 


@ a. Connect cable BB52745-2 to fuel valve; then per- 
form the following: 


(1) Turn VOLTS meter RANGE SELECT switch to 


D (0-30) and turn VOLTAGE ADJUST knob until VOLTS 


meter indicates 24-25 volts, 


(2) Press TEST SELECT 1 and 6 switch-ligats. 


(3) Turn MILLIAMPERES meter RANGE SELECT 
switch to C (0-250), 


CAUTION 


VOLTS meter indicates 24-25 volts. 


MILLIAMPERKES meter must not exceed 
50 milliamperes. Lights 1, 6, and 1A 
on, 


None. 


Exceeding 28 volts when turning VOLTAGE ADJUSY to INCREASE 


can damage manifold valve solenoids. 


b. On DVM panel, verify that switches are in the 
following positions: 


(1) STORE/DISPLAY DURING COUNT switch to 
STORE. 


(2) RANGE switch to 10V. 
(3) FUNCTION switch to VOLT. 
(4) ATTENUATION switch to midposition. 
(5) SAMPLE PERIOD switch to... SEC 10 PER. 
(6) SAMPLING RATE switch to STOP. 
ce. On DVM panci, press RESET switch. 


d. Press TEST SELECT 6, 2, and 5 switch-lights, 
in order given. 


e. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to OPEN port (A) as follows: 


(1) Adjust PRESSURE REGULATOR until REG 
SUPP'-Y PRESS gage indicates 220 +20 psi. 


# All data on pageg 14-21 and 14-22 deleted. 


14-20 Change No. 10 - 7 November 1987 


None. 


None. 
None. 
None, 
None. 
None, 


DYM must indicate 24.0000 to 25. 00C0 
volts. 

Lights 6 and 1A off and lights 2 and 5 on. 
DVM must indicate 019. 400 to 019.776 
volts. Valve remaing closed. 


MED PRESS FUEL COMPATIBLE nanel 
pressurized. 


R- 3696-3 
Voluine Tl 


(2) Slowly open SHUTOF¥P valve until fuel valve is 
fully opened. Record pressure required to open valve. 


f. On MED PRESS FUEL COMPATIBLE panel, 
close SHUTOFF valve and open VENT yalve. 


g. Press TEST SELECT 2 and 5, 


h. Press TEST SELECT | switch-light. 


i. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure as follows: 


(1) Adjust PRESSUKE REGULATOR until REU 
SUPPLY PRESS page indicates zero. 
(2) Close VENT valve. 
j. Remove valve from yest setup. 


k. If fuel velve testing is terminated, inatall prolec- 
tive closures as outlined in paragraph 14-2, and secure 
equipment as oulined in paragraph 14-23. 


Figure 14-10. Fuel Valve Position Indicator Resistance and Spring Closing Force Test Setup 
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i 
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MON 5" INLET 
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& INLET ; 
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Change No. 20 ~ 19 May 1971 


Section XIV 


Result 


Valve opens and Hight LB on, DVM 
must indicate 011.325 to 012.726 vols. 
Pressure to open valve must be less 
than 110 psi, as indicated on PRES- 
SURE MONITOR "B" page. 


OPEN port (A) depressurized and light 
1B off. DVM must indicate 019, 400 to 
019.776 volts. Valve must close fully 
by spring force only. 


Lights 2 and 5 off, 


Light 1 off, 


MED PRESS FUEL COMPATIBLE 
panel depressurized. 

None. 

None. 

None. 


14-23 


Section XIV 
Paragraphs 14-16 to 14-17 


R-3896..3 
Volume H 


Procedure 
14-16, PNEUMATIC LEAK-‘TEST 


a, Ensure that Components Test Console G3141 and 
fuel valve are prepared for use as outlined in para- 
raph 14-12, 


b. Connect fuel valve to console (figure 14-11), 
Remove plug from HYDRAULIC UINLITY "B" connec- 
tion. 


Result 


None, 


None. 


14-17. Guide to Housing Large and Small O-Rings and Guide to Piston Rod O-Ring Leak-Test, 


a. Open UTILITY NO, 2 vatve A. 


b. Using MED PRESS FURL COMPATIBLF panel, 
apply pressure to CLOSE port (B) as follows’ 


(1) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS page indicates 50 +10 psi. 


" (2) Slowly open SHUTOFF valve until TEST CELL 
MONITOR PRESSURE gaye indicates 30 12 psi, 

c, Open UTILITY NO, 3 valve D; then measure 
leakage from OUTLET port (F) at outlet 3D. 

d. Close UTILITY NO, 3 vaive D, 


e. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to CLOSE port (B) as follows: 


(1) Close SHUTOFF valve. 


(2) Acjust PRESSURE REGULATOR until REG 
SUPPLY PRESS page indicates 150 #10 psi. 


(3) Slowly open SHUTOFF valve until TEST 
CELL MONITOR PRESSURE gage indicates 100 +2 pst. 
{. Repeat steps ¢ and d. 


g. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to CLOSE port (B) as follows: 


(1) Close SHUTOF ¥ valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage tidicates 550 +10 psi. 


(3) Slowly open SHUTOFF valve until TEST 


CELL MONITOR PRESSURE gage indicates 
500 +19 psi. 
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None, 


MED PRESS FURL COMPATIBLE 
panel pressurized, 

TEST CELL MONITOR PRESSURE 
gage must indicate 80 42 psi. CLOSE 
port (B} pressurized, 


Maximum allowable leakage past 
O-rings is 3 scim, 


None. 


None, 


MED PRESS FUEL COMPATIBLE 
panel pressurized, 


TEST CELL MONITOR PRESSURE 
gage must indicate 100 +2 psi. CLOSE 
port (B) pressurized. 


Same results as Steps c and d. 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized. 


TEST CELL MONITOR PRESSURE 
page must indicate 500 110 psi. CLOSE 
port (B) pressurized. 


R-3896-3 
Volume II 
Procedure 
h. Repeat steps c and d. 


i. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to CLOSE port (B) as follows: 


(1) Close SHUTOFF yalve and open VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gape indicates zeru. 


(3S) Close VENT valve. 


Section XIV 
Paragraph 14-18 
Result 


Same results as steps c and d. 


CLOSE port (B) depressurized. 


MED PRESS FUEL COMPATIBLE 
pane! depréessurized, 


None. 


14-18. Housing to Variable Resistor O-Ring and Piston to Variable Resistor O-Ring Leak- Test. 


a. Using MED PRESS FUEL COMPATIBLE pancl!, 
apply pressure to CLOSE port (B) as follows: 


(i) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 50 +10 psi. 


(2) Slowly open SHUTOFF valve until TEST 
CELL MONITOR PRESSURE pape indicates 
30 +2 psi. 


h. Open UTILITY NO. 3 valve B; then measure 
leakage from VENT port (C) at outlet 3B. 


c. Close UTILITY NO. 3 valve B. 


d. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure te CLOSE port (B) as follows: 


(1) Clouse SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gave indicates 150 +10 psi. 


(3) Slowly open SHUTOFF valve until TEST CELL 
MONITOR PRESSURE gage indicates 100 42 psi. 
€, Repeat steps band c. 


{. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to CLOSE port (B) as follows: 


(1) Close SHUTOFF valve. 


(2) Adjust PRESSURE REGU,..4TOR until REG 
SUPPLY PRESS gage indicates 560 +10 psi. 


(3) Stowly open SHUTOFF valve until TEST CELL 
MONITOR PRESSURE gage indicates 500 110 psi. 


SY eT AP Se 


i SR 


MED PRESS FUEL COMPATIBLE 
panel pressurized. 


TEST CELL MONITOR PRESSURE 
pape must Indicate 30 +2 psi. CLOSE 
port (B) pressurized. 


Maximum allowable leakage past 
O-rings ia 2 scim. 


None. 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized. 


TEST CELL MONITOR PRESSURE 
gage must indicate 100 #2 psi. CLOSE 
port (B) pressurized, 


Same results as steps b and c, 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized. 


TEST CELL MONITOR PRESSURE 


gaze must indicate 500 +10 psi. CLOSE 
port (B) pressurized, 
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R-3896-3 
Volume II 


Section XIV 
Paragraph 14-19 
Procedure 
ge. Repeat steps band c. 


h. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to CLOSE port (B) as follows: 


(1) Close SHUTOFF valve and open VENT valve, 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zeru. 


(3) Close VENT valve. 


14-19, Variable Resistor Cover O-Ring Leak-Test, 


a. Open UTILITY NO. 3 valve A. 

b. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to CLOSE, port (B) and VENT port (C) 
as follows: 


(1) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 50 110 psi, 


(2) S.owly open SHUTOFF valve until TEST CELL 
MONITOR PRESSURE gage indicates 30 +2 pst. 


ce. Check for leakage between variable resistor 
cover and housing. 


d. Using MED PRESS FUEL COMPATIBLE panel, 
fucrease pressure to CLOSE port (B) and VENT 
port (C) as follows: 
(i) Close SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage Indicates 150 +10 psi. 


(3) Slowly open SHUTOFF valve until TEST CELL 
MONITOR PRESSURE page indicates 100 +2 pai. 
e. Repeat step c. 
f. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to CLOSE port (B) and VENT port 
(C) as follows: 
(1) Close SHUTOFF valve and open VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero, 
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kesult 


Same results as steps b and c. 


CLOSE port {B) depressurized. 


MED PRESS FUEL COMPATIBLE 
panel! depressurized. 


None, 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized, 


TEST CELL MONITOR PRESSURE 


gage must indicate 30 12 psi, CLOSE 
port (B) and VENT port (C) pressurized, 


Maximum allowable leakage is 1 scim 
ot fuez leakage. 


None, 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 


TEST CELL MONITOR PRESSURE 
gage must indicate 100 +2 psi. CLOSE 
port (B) and VENT port (C) pressurized. 


Same result as step c. 


CLOSE port (B) and VENT port (C) 
depressurized. 


MED PRESS FUEL COMPATIBLE 
panel depressurized, 


R-3896-3 Section XIV 


Volume II Paragraph 14-20 
Procedure Result 
(3) Close VENT valve. None. 
g. Close UTILITY NO, 3 valve A. None. 
WARNING 


The following procedure uses cleaning compound, which is 
volatile. Use ina well-ventilated area since the vapors dis- 
place the oxygen in the air, resulting in suffocation. 


h. emove all leak-test compound from joints and None. 
fittings with a clean, dry cloth, or by flushing 
inaccessible areas with cleaning compound (MIL-C-81302). 


14-20. Poppet Skirt O-Ring, Ponpet Nose Seal, aad Seat O-Ring Leak-Test. 


a. Connect a line from tee at HYDRAULIC None. 
UTILIFY "A" connection to INLET port (i). 

b. Open UTILITY NO. 2 valve D to vent OPEN None, 
port (A). 


c. Using MED PRESS FULL COMPATIBLE panel, 
apply pressure to CLOSE port (B) and INLET port 
(#) as follows: 


(1) Adjust PRESSURE REGULATOR until REG MED PRESS FUEL COMPATIBLE 
SUPPLY PRESS gage indicates 50 +10 psi. panel pressurized. 
(2) Slowly open SHUTOFF valve until TEST TEST CELL MONITOR PRESSURE 
CELL MONITOR PRESSURE gape indicates 30 +2 psi. gage must indicate 30 12 pai. CLOSE 
port (B) and INLET port (E) pressurized. 
d. Open UTILITY NO. 3 valve D; then measure Maximum allowable leakage past O-rings 
leakage from OUTLET port (fF) at outlet 3D. is 12 scim. 
e. Close UTILITY NO. 3 valve D. None. 


f. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to CLOSE port (B) and INLET 
port (£) as follows: 


(1) Close SHUTOFF yalve. None. 
(2) fdjuat PRESSURE REGULATOR until REG MED PRESS FUEL COMPATIBLE 
SUPPLY PRESS gage indicates 150 +10 psi. panel pressurized, 
(3) Slowly open SHUTOFF valve until TEST TEST CELI. MONITOR PRESSURE 
CELL MONITOR PRESSURE gage indicates 100 22 psi. gage must indicate 100 42 psi. CLOSE 
port (B) and INLET port (E) pressurized. 
. Repeat steps d and e. Same results aa steps d and e. 


h. Using MED PRESS FUEL COMPATIBLE puiets 
increase pressure to CLOSE port (B) and INLE 
port (E) as follows: 


(1) Close SHUTOFF valve. None. 

(2) Adjust PRESSURE REGULATOR until REG MED PRESS FUEL COMPATIBLE 
SUPPLY PRESS gage indicates 550 +10 pai. panel pressurized. 

(3) Slowly open SHUTOFF valve until TEST CELL TEST CELL MONITOR PRESSURE 
MONITOR PRESSURE gage indicates 500 210 pai. gage must indicate 500 £10 psi. CLOSE 


port (B) and INLET port (E) pressurized, 
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Procedure 
1. Repeat steps d and e. 


j. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to CLOSE port (B) and INLET port 
(K} as follows: 


(1) Close SHUTOFF valve and open VENT valve. 


(2) Adjust PRESSURE GL SULATOR until REG 
SUPPLY PRESS gaye indicaves 20%, 


(3) Close VENT valve. 


k. Close UTILITY NO. 2 valves A and D and 
Close UTILITY NO, 3 valve DD. 


1, Remove line between HYDRAULIC UTILITY 
"A' tee connection and INLET port (FE). Install 
pligs in open fittings, 


14-21, Inlet, Outlet, and Purge Port Flange Leak-Test. 


eA he tar OREN TEE IO SA SN ER, 


a. Open UTILITY NO. 2 valve C and open UTILITY 
NO, 3 valve C. 


b. Open UTILITY NO. 2 valve B to vent CLOSE 
port (B), 

c. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to OPEN port (A) and OUTLET port 
(F) as follows: 


(1) Adjugt PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 50 +10 psi. 


(2) Slowly open SHUTOFF yalve until TEST CELL 
MONITOR PRESSURE gape indicates 30 +2 psi. 


d. Check for leakage at the following joints: 


(1) Between INLET port (E) flange and 
test plate. 


(2) Between OUTLET port (F) flange and 
test plate, 


(3) PURGE port (D) flange. 


14-28 Change No. 19 ~ 10 September 1970 


Same results as steps d and e. 


CLOSE port (B) and INLET port (F) 
depressurized. 


MED PRESS FUEL COMPATIBLE 
panel depressurized. 


None. 


None, 


None, 


None, 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized. 


TEST CELL MONITOR PRESSURE 
gage must indicate 30 12 psi. OPEN 
port (A) and OUTLET port (F) pres- 
surized. 


No visual leakage allowable for valves 
410910 and 410910-11. Maximum allow- 
able leakage for valvey 405280, 408050, 
408070, and 408070-11 is 2 scims or 
fuzz leakage. 


No visual leakage allowable for valves 
410910 and 410810-11. Maximum allow- 
able leakage for valves 405289, 408050, 
408070, and 408070-11 is 2 scims or 
fuzz leakage. 


No visual leakage allowable for valves 
410910 and 410910-11. Maximum allow- 
able leakage for valves 405280, 408050, 
408070, and 408070-11 ig onc scim or 
fuz% leakage. 
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Procedure 


@. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to OPEN port (A) and QUTLET 
port (F) as follows: 


(1) Close SHUTOFF valve. None, 


(2) Adjust PRESSURE REGULATOR unt! REG MED PRESS FUEL COMPATIBLE 
SUPPLY PRESS gaye indicates 150 +10 psi. panel pressurized. 


(3) Slowly vpen SHUTOF EF valve unlil TEST CELL TUST CELL MONITOR PRESSURE gage 
MONITOR PRESSURE gage Indicates 100 +2 pal. must indicate 100 42 pst. OPEN port 
(A) and OUTLET port (F) pressurized. 


Same results ag sten ? 


Result 


f. Repeat step d. 


g. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to OPEN port (A) and OUTLET 
port (7) ag follows: 


{1) Close SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage Indicates 550 £10 pai, 

(3) Slowly open SHUTOFF valve until TEST CELL 
MONITOR PRESSURE gage indicates 500 +10 pat. 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized. 


TEST CELL MONITOR PRESSUIE gage 
muct indicate 5060 +10 psi. OPEN port 
(A) and OUTLET port (F) pressurized. 


h. Repeat step d. Same result as step d. 


i. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to OPEN port (A) and OUTLET port 
(F) as follows: 


(1) Close SHUTOFY valve and open VENT valve. OPEN port (A) and OUTLET port (F) 


depreasurized, 


(2) Adjust PRESSURE REGULATOR until REG MED PRESS FUEL COtuPATIBLE 


SUPPLY PRESS gage indicates zero. 


panel depressurized. 


(3) Close VENT valve. None. 

j. Close UTILITY NO. 2 valves B and C and None. 
UTILITY NO. 3 valve C, 

k. Disconnect iines from UTILITY QUTLETS. None. 


WARNING 


The following provedure uses cleaning compound, which is 
volatile. Use in a well-ventilated area since the vapors dis- 
place the oxygen in the air, resulting in guffocation., 


kA. Remove all leak-test compound from joints and None. 
fittings with a clean, dry cloth, or by Flushing inac- 
cessible areas with cleaning compound (MIL-C-81302). 
1. Remove fuel valve trom test setup. None. 
m. If fuel valve testing is terminated, install None. 


protective closures as outlined in paragraph 14-2, 
and secure equipment ag outlined in paragraph 14-23. 
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Figure 14-11. Fuet Valve Pneumatic Leak-Test Setup 


Procedure eo 
14-22, PISTON OLEED HOLE AMLAENT RYDRAULIC FLOW-TEST, 
a. Ensure that Components Test Consoie G3141 None. 


and fuel valve sre prepared for use as outlined in 
paragraph 14-12. 


b, Sonnect fuel valve to console (figure 14-32, None, 
{ piston bleed hole ambient hydraulic Now test), 
c, On PRESSURE/TEMPERATURE MONITOR None, 


panel turn TEMPERATURE CiiANNEL SELECT 
switch to 3. 
d. Using HYDRAULIC CONTROL panel, perform 
the following: 
(1) Glose HIGH PL&sS SHUTOFF and MEN None, 
PRESS . 2 ITOFF valves, 


14-36 Change Ne, 21 - 12 November 1971 
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Procedure 
(2) Press TEST CELL SUPPLY "A" switch-light. 


‘ a Press HYDRAULIC SYSTEM BYPASS switch- 
4 J 


“ a Press HYDRAULIC SYSTEM SUPPLY switch- 
ght, 

(5) Press FLOW WIONITOR SHUTOFF switch- 
light. 

e. Slowly increase facility hydraulic supply pres- 
sure until SUPPLY PRESSURE gage indicates 2,000 
+50 psi. 

f. Gn DIGITAL VOLTMETER (DVM) panel, verify 
that switches are in the following positions: 


(1) STORE/DISPLAY DURING COUNT switch 
to STORE position. 


(2) RANGE switch to 100V pusition. 
{3} FUNCTION switch to FREQ position. 


(4) ATTENUATION swi ch Lo midposition. 
(Readjustment may be necessary during test to 
obtain consistent readings. er t> digital voltmeter 
manual. } 

(5) SAMPLING RATE ewitch to STOP. 


(8) SAMPLE PERIOD switch to 1 SEC. 


g. On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch-light. 

h. On HIGH PRESS FUEL COMPATIBLE panel, 
adjust PRESSURE REGULATOR uti] REG SUPPLY 
PRESS gage indicates 1,800 +200 psi. 

i. On HYDRAULIC CONTROL panel, slowly open 
HIGH PRESS SHUTOFF valve until PRESSURE 

i MONITOR "b" gage indicates 1,500 430 pai; then 
close SHUTOFF valve. 

j. On (VM panel, press RESET oe then 
measure and record flowrate through pistan bleed 
holes at OPEN port (A). Gn TEMPERATURE 
MONITOR panel me euer temperature. 


NOTE 


Section XIV 


Result 
SUPPLY light on and VENT light off. 
CLOSE light on and OPEN light off, 


OPEN light on and CLOSE light off. 
OPEN light on and CLOSE Jight off. 


SUPPLY PRESSURE gage must indicate 
2,000 +50 psi. 


None. 


None. 
None. 
None, 


None. 
None. 
Light 7 on, 


HIGH PRESS FUEL COMPATIBLE and 
HYDRAULIC CONTROL panels pres- 
surized. 

PRESSURE MONITOR "B" gage must 
indicate 1,500 430 psi. CLOSE port 
(B) pressurized, 


DVM must Mogae an ene By 
1.45 10.10 gp TEMP ERATU 
INDICATOR n mauat indicate 70° “si 110? F 


if the DYM does not indicale specified 
flowrate through piston bleed tioles, a 


calibration check of the flow measuring 
instrument may be necessary to deter- 
wine the cause for an out of tolerance 
flowrate, A calibration check may be 
Pe med by using this procedure and 

gt setu bP except the Calibration Standard 
1'-5047801 and Flow Teat Fixture 
T-5041507 must be connected to the test 
setup instead of the fuel valve. 


k. On HIGH PRESS FUEL COMPATIBLE panel, 
adjust PRESSURE REGULATOR uitil REG SUPPLY 
PRESS gage indicates zero, 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized, 


Change No, 18 - 21 April 1970 14-31 
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Proc edure 


1. Reduce facility hydraulic supply pressure to zero 
psig and on HYDRAULIC CONTROL panel, open HIGH 
PRESS SHUTOFF valve. 


m. On HYD MED PRESS MONIVOR panel, open 
PRESSURE MONITOR "'B" shutoff valve until gage 
indicates zero; then close valve. 


n. Using HYDRAULIC CONTROL panel, perform 
the following: 


(1) Press FLOW MONITOR SHUTOFF switch-light. 


(2) Press HYDRAULIC SYSTEM SUPPLY switch- 
light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4) Press TEST CELL SUPPLY "A" switch-light. 
(5) Close HIGH PRESS SHUTOFF valve, 


9. On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch-light. 


p. Install protective clogures. Refer to parva- 
graph 14-2, 


q. Secure equipment as outlined in paragraph 14-23. 


Result 


Facility hydraulic supply and HYDRAU- 
LIC CONTROL panel depressurized. 


PRESSURE MONITOR “B" gage must 
indicate zero. 


CLOSE light on and OPEN light off. 
CLOSE light on and OPEN light off. 


OPEN light on and CLOSE light off. 


VENT light on a: SUPPLY light off. 
None. 
Light 7 off. 


None. 


None. 


14-22A, NOSE SEAL LIQUID LEAK TEST, This test must be performed on each spare fuel valve 
one time only and after the valve has been disassembled and reassembled, prior to valve installation 


on the engine. 


a. Make sure that Components Test Console 
3141 and fuel valve are prepared for use as outlined 
in paragraph 14-12, except do not install test plate on 
fuel valve OUTLET port (F), 


b. Connect fuel valve to console (figure 14-12, noge 
seal liquid leak test), but do not connect fuel compatibie 
system hose to INLET port (E) at this time. 


c. Using IWYDRAULIC CONTROL panel, perform 
the following: 


(1) Close HIGH PRESS SHUTOFF and MED 
PRESS SHUTOFF valves, 


(2) Presse TEST CELL SUPPLY "A" switch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch- Jight. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switch- light. 


(5) Press FLOW MONITOR SKUTOFF switch-Ught. 


14-32 Change No, 21 = 12 November 1971 


None, 


None. 


None, 


None. 


SUPPLY light on and VENT light off. 


CLOSE Hght on and OPEN light off. 


OPEN light on and CLOSE lignt off, 


OPEN light on and CLOSE light off, 


R-3896-3 
Volume H 


Procedure 


d. Slowly increase facility hydrauli¢ supply pressure 
until on HYDRAULIC CONTROL panel, SUPPLY PRES- 
SURE gage indicates 2,000 +50 psi, 


e. On HIGH PRESSURE FUEL COMPATIBLE panel, 
adjust PRESSURE REGULATOR until REG SUPPLY 
PRESS, gage indicates 1,800 +200 psi. 


f, On HYDRAULIC CONTROL panel, slowly open 
HIGH PRESS SHUTOFF yalve until on HYD MED 


PRESS MONITOR panel, PRESSURE MONITOR "B" 
gage indicates 1,500 +30 psi; then close valve, 


g. On HYDRAULIC CONTROL panel, press TEST 
CELL SUPPLY "A" switch-light. 


h, Position fuel valve with INLET port (E) up and 
{ill INLET port (E) with RJ-1 fuel (MIL- F-25558); 
then connect fuel compatible system to INLET port (&), 
i, Inspect valve uose seal for liquid leakage. 


j. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to INLET port (E) as follows: 


(1) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS, gage indicates 50 +10 psi, 


(2) Slowly open SHUTOFP valve until on LOW 
PRESS MONITOR FUEL COMPATIBLE panel, 
PRESSURE MONITOR "A" gage indicates 22 +2 pat. 

k, Inspect valve nose seal for liquid leakage. 
1, On HYDRAULIC CONTROL panel, press TEST 
CELL SUPPLY "A" switch-Ilght, 


m. Inspect valve nose seal for liquid leakage. 


n, Using MED PRESS FUEL COMPATIBLE panel, 
depressurize INLET port (&) as follows: 


(1) Close SHUTOFF valve; then open VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero. 


(3} Close vent valve. 


Change No, 21 ~ 12 November i971 
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Result 
SUPPLY PRESSURE gage must indicate 
2,000 +50 psi. 


HIGH PRESS FUEL COMPATIBLE and 
HYDRAULIC CONTROL panels 
pressurized, 

PRESSURE MONITOR '"'B" gage must 


indicate 1,500 +30 psi, CLOSE port 
(B) pressurized, 


VENT light on and SUPPLY light off, 
CLOSE port (B) depressurized. 


None. 


No leakage is allowable. 


MED PRESS FUEL COMPATIBLE 
panel pressurized. 


INLET port (E) pressurized, 


No leakage is allowable, 

SUPPLY light on and VENT light off, 
CLOSE port (B) pressurized, 

No leakage is allowable, 

None, 

On LOW PRESS MONITOR FUEL 
COMPATIBLE panel, PRESSURE 
MONITOR "A" gage indleates zero, 
INLET port (E) depressurized, 


MED PRESS FUEL COMPATIBLE 
panel depressurized. 


14~32A 
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Procedure 


o. On HIGH PRESS FUEL COMPATIBLE panel, 
adjust PRESSURE REGULATOR until REG SUPPLY 
PRESS, gage indicates zero, 


p. Reduce facility hydraulic supply pressure to 
zero psig and on HYDRAULIC CONTROL panel, 
open HIGH PRESS SHUTOFF valve, 


q. On HYD MED PRESS MONITOR panel, 
open PRESSURE MONITOR "B" RETURN valve 
until PRESSURE MONITOR "B" gage indicates zero; 
then close valve, 


r, Using HYDRAULIC CONTROL panel, perform 
the following: 


(1) Press FLOW MONITOR SHUTOFF switch- 
light. 


(2) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light, 


(4) Press TEST CELL SUPPLY "A" 
switch- light, 


(5) Close HIGH PRESS SHUTOFF valve. 


&. Remove fuel valve from test setup and drain 
RJ-1 fuel from INLET port (E), 


t. Install covers and closures, Refer to 
paragraph 14-2, 


u. Secure equipment as outlined in paragraph 14-23, 


14-32B Change No, 21 - 12 November 1971 


Result 
HIGH PRESS FUEL COMPATIBLE 
panel depressurized, 


Facility hydraulic supply and 
HYDRAULIC CONTROL panel 
depressurized, 


PRESSURE MONITOR "B" gage 
must indicate zero. 


CLOSE light on and OPEN light off. 


CLOSE light on and OPEN light off. 


OPEN light on and CLOSE light off, 


VENT light on and SUPPLY light off. 


None, 


None, 


None, 


None. 
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Figure 15-12, Fuel Valve Piston Bleed Hole Ambient Hydraulic Flow Test 
and Nose Seal Liquld Leak- Test Setups 
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14-23. SECURING TEST EQUIPMENT. 


14-24, After fuel valve testing is completed and 
valve is removed from lest setup, secure equip- 
ment as follows: 


a. Reduce facility gaseous nitrogen pressure 
to zero. 


b. On PNEU SOURCE CONTROL panel, close 
gaseous nitrogen SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS vaive; then open SYS 
VENT valve. 


d. Gn MED PRESS FUEL COMPATIBLE 
Janel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e. Close all shutoff valves, regulators, and 
utility valves. 


{. Make sure all pressure gages indicate 
zero; then close all vent valves. 


g. Cap utility panel and test cell panel out- 
lets and connectors. 


h. Turn digital voltmeter power off, 


1. Move TEMPERATURE indicator switch to 
OFF. 


j. On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM BY- 
PASS light indicates OPEN and remaining lights 
indicate CLOSE or VENT. 


k. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all lights 
are off; then press POWER ON switch-light. 


1, Turn DC POWER SUPPLY off. 


m. On POWER DISTRIBUTION pane), pull 
out circuit breakers. 


14-25, 
408063 AND 408063-11, 


14-26, The following procedures contain the dis- 
assembling, cleaning, inspecting and repairing, 
assembling, and testing information required to 
maintain the fuel valve position transducer. 


14-27. DISASSEMBLING. 


14-28. Disassemble the position transducer, as 
required, to accomplish necessary repail's 
and/or replacement. (Sve figure i4-3 for parts 
and index numbers. ) 


FUEL VALVE POSITION TRANSDUCERS 


Section XIV 
Paragraphs 14-23 to 14-32 


CAUTION 


Spring must be held firmly. If re~ 
sistor is allowed to snap open under 
spring force, damage to the slider 
block fastener in the variable r°- 
sistor will result. 


a. Compress spring (38B) to gain access to 
wrench flats on shaft; then remove nut (38) from 
end of shaft. 


b. Remove washer (38A) and spring (38B) 
from shaft of variable resistor. 


ec. Partially remove pin (38C) that connects 
housing (38D) to cover (38F) of variable resistor 
enough to allow housing to be removed from vari- 
able resistor. 


d. Remove washer (38E) from inside housing 
(38D). 


14-29. CLEANING. 


WARNING 


Trichioroethylene is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the Hiquid can cause 
serious injury or loss of life. 


e Cleaning compound is volalile, Use 
in a well-ventilated area since the 
vapors displace air, resulting in 
suffocation. 


CAUTION 


Do not immerse variable resistor into 
cleaning liquid or allow liquid to wet 
the resistor shaft O-ring, since liquid 
will remove lubricant from shaft O-ring 
O-ring. 


14-30. Clean position transducer with trichloro- 
ethylene (MIL-T-27602) or cleaning compound 
(MIL-C-81302) by handwiping only. Nut (38) 
washer (38A), spring (38B), and housing (38D) 
must be cleaned for fue) seryice. Refer to 
R-3896-3, Volume I, for cleaning procedures. 
14-31. INSPECTING AND REPAIRING. 

14-32. Inspecting the position transducer deter- 
mines if the individual parts have been damaged 
by mishandling or wear. See figure 14-13 and 
visually inspect individual parts for the condi- 
tion to be sought and the disposition as to repair 
or replacement of the parts. 
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Part Name 
Washers (388A, 381) 
Spring (38B) 405427 


Inspecting 
Damaged surface. 
Compressed rating: 


2.750 inch--8.5 pounds min. 
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Repairing 


Replace. 


Replace spring if minimum or max- 
imum vaiues are exceeded. 


10.5 pounds max. 


1.502 inch--15.9 pounds min. 
17.9 pounds max. 


Spring (38B) 405427-3 Compressed rating: 


3.592 inch--7.83 pounds min. 


Replace spring if minimum or max- 
imum values are exceeded, 


9,83 pounds max, 


1.515 inch--29.653 pounds min. 
33.53 pounds max. 


Housing (38D) 
coating. 


Cover (88F) and 


variable resistor connector. 


Threads damaged on shaft of 


variable resistor. 


Deteriorated or damaged anodic 


Bent or broken pins on electrical 


Replace anodic coating or iridite as 
outlined in N-3896-3, Volume I. 


Straighten bent pins if bend is’ less 
than 10 degrees. Replace indicator 
if pins are broken or bend exceeds 
10 degrees. 


Refer to R-3896-3, Volume I, for 
thread repair. 


Assign transducer for overhaul, 


Assign transducer for overhaul. 


Inspecting and Repairing Fuel Valve Position Transducer 


d. Install spring (38B) over shaft of variable 
resistor. 


Shatt Evidence of O-ring particles 
(black particles) along shaft. 
pen 

Figure 14-13. 
14-33. ASSEMBLING. 
14-34. The assembly procedures must be per- 


formed in the order listed and all parts must 
meet cleaning requirements as outlined in para- 
graph 14-29. (See figure 14-3 for parts and 
index numbers. ) 


a. Lubricate shaft of variable resistor with 
F§1281 grease (Dow Corning Corp). Gently actu- 
ate shaft while applying grease. Frictionbetween 
vartable resistor shaft and O-ring will decrease. 
When application of additional grease no longer 
decreases shaft friction, the shaft is sufficiently 
lubricated. Using pull gage L-5 (Hunter Spring), 
or equivalent, measure force required to actu- 
ate varfable resistor shaft. Force to actuate 
shaft must not exceed 2 nounds. 


NOTE 


If shaft O-ring and shaft have sufficient 
lubrication prior to this operation, nu 
change in shaft friction will .e noted, 


b. ' Install washer (38E) in bottum of housing 
D). 


c. Carefully slide housing (38D) over variable 
resistor and connect housing to cover (33 F) of 
variable resistor with pin (48C). 
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CAUTION 


The spring (388) must be held firmly. 
If resistor is allowed to snap open un- 
der spring force, damage to the slider 
block fastener in the variable resistor 
will result. 


e. Compress spring (38B) to gain access to 
wrench flats on variable resistor shaft, then in- 
stall washer (38A) and nut (38) on end of variable 
resistor shaft. Torque nut to 6-8 inch-pounds 
above torque required to install nylok pellet. 


14-35. TESTING. 


14-36, This procedure outlines the require- 
ments for testing the fuel valve pusition trans- 
ducer. Prior to starting test, firmly secure 
position transducer in a test setup using posi- 
tion indicator gage T-5041520, or equivalent. 
Test setup must permit the variable resistor 
shaft to be extended, retracted, and held in 
specified positions. 
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14-37, RESISTANCE AND JNSULATION RESISTANCE TEST. 
CAUTION 
The spring (385) must be held firmly, If resistor is allowed 
to snap open, damage to che slider block fastener in the 
variable resistor will result, 
Procedure Result 
a. With shaft of variable resistor extended to 
41. 234 +0, 010 inches (see figure 14-14 for dimenstonal 


reference), use a multimeter to measure resistance at 
electrical connector as follows: , 


(1) Between pins A and B, Resistance must be 500 275 ohms, 
(2) Between pins A and C, Resistance must be 2,000 2100 ohms, 
(3) Between pins B and C. Resistance must be 2,095 +325 ohms, 


b, Using mulfimeter and decade resistance box, 
measure resistance between pins D and E as follows: 


(1) Adjust decade resistance box for 0.5 ohm, None, 
and zero multimeter, 
(2) Connect multimeter leads to decade None, 
resistance box terminals, 
(3) Measure decade box resistance and note None, 
exact multimeter indication for 0.5 ohm, 
(4) Measure resislance between pins D and E, Resistance must not exceed 0.5 ohm. 
¢. Using megohmmeter, apply 500 +50 vde Resistance must be 100 megohms 
between pine EB and F of electrical connector inlnimum, 


and measure insulation resistance, 
d, With shaft of variable resistor pushed in to 
9.157 49.010 inches (see figure 14-14 for dimensional 
reference), use a multimeter to measure resistance 
at electrical connector as follows: 
(1) Between pins A and B. Resistance must be 2,095 +325 ohms. 
(2) Between pins B and ©, Resistance must be 495 1160 ohms, 


e, Using multimeter and decade resistance box, 
measure resistance between pins E and F as follows: 


(1) Adjust decade resistance box for 0.5 ohm, None. 
and zero multimeter, 


(2) Connect multimeter leads to decade None, 
resistance box terminals, 
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Procedure Result 
(3) Measure decade box resistance and note None, 
exact multimeter Indication for 0.5 ohm, 
(4) Measure resistance between pins E and F, Resistance tnust not exceed 0.5 ohm. 
f, Using megohmmeter, apply 500 +50 vdc between Resistance must he 100 megohms 
pins D and E of electrical zonnector and measure minimum, 
insulation resistance, 
g. Remove position transducer from test setup. None, 
h. Install proteciive closures, Refer to paragraph None. 
14-2, 


14-38, CONTINUITY VERIFICATION TEST. This test is a preinstallation requirement only, 
CAUTION 
The spring (38B) must be held firmly, Lf resistor is allowed 


to snap open, damage to the slider block fastener in the 
variable resistor will result, 


a, Fully extend shaft: then using a multimeter, Multimeter must indicate continvity 
continuity test open and closed switches. Record between pins D and E and infinity between 
multimeter indication, pins E and F, 

b, Fully retract shaft; then using a multimeter, Multimeter must indicate infinity between 
continuity test open and closed switches. Record pins D and E and continuity between pins 
multimeter indication. E and F, 
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HOUSING 


11,234 10.010 INCHES 
(INSTALLED POSITION) 
9,157 20.010 INCHES 

(ACTUATED POSISION) 


VARIABLE 
RESISTOR 
SHAFT 


NOTE: 

TEST DIMENSIONS BO NOT 
INCLUDE OVERTRAVEL OF 
VARIABLE RESISTOR SHAFT 


408063-E-1 


Figure 14-14, Fuel Valve Position Transducer 
Test Setup 
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SECTION XV 
TURBOPUMP 


WARNING 


PNEUMATIC FLOW TESTER G3104 MUST BE OPERATED BY AUTHORIZED 
PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


a a retina ES ener en ee SL 


15-2. Turbopump repair ig limited to replace- 
ment of the oxidizer impeller, replacement of 
the No. 1 primary oxidizer seal, minor repair 
or replacement of those components that must 
be removed to replace the oxidizer seal, and 


j Part No. 
uff Sasson 


17 fa T-5021812 
/-fT-5035937 
¢ T-5035933 


y 


\ % T-5029452 


3 T-5035934 
V7 T-5028680 


| T-5026436 


\F T~5026440 


7 T-5028689 


\/7 T-5035571 or 
9020163 


6 T~5028673 


\J7 1 -5028674 


Figure 15-1. 


Nomenclature 


Adapter 


Depth Micrometer 
LOX Inducer Cap Puller 


Inducer Puller 


Hydraulic Torque Tool 


Impeller Coupling Puller 


Wrench 


Protection Sleeve 


Pressure Teat Fixture 


Pressure Test Fixture 
(oxidizer outlets) 


Pressure Test Fixture 
(oxidizer inlet) 


Lift and Holding Tocl 


Ring Compressor 


Test Equipment and Special Tools for Turbopump (Sheet 1 of 2) 


Section XV 
Paragraphs 15-1 to 15-2 


replacement of the intermediate seal. Turbo- 
pump repair may be performed with the turbo- 
pump installed or removed from the cngine. 
Repair procedures consist of disassembling, 
cleaning, inspecting and repairing, and testing. 
See figure 15-1] for test equipment and special 


tools. 
closures. 
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Measures bolt stretch while torqu- 


Rofer to R-3896-4 for protective 


Use 


Ain 


ing inducer locking bolt, when 
adapter T-5035941 is required. 


Takes pump measurements. 


Removes inducer cap. 


Removes and installs oxidizer 


inducer. 


Torques inducer locking bolt to 
obtain proper bolt stretch. 


Removes impeller coupling. 


Torques mating ring and slinger 


locking nut. 


Protects fleor of volute during 
installation of screws. 


Checks No. 1 oxidizer primary and 
intermediate seals for leakage. 


Pressure-tests oxidizer pump. 


Pressure-tests oxidizer pump. 


Lifts and holds pump fuilet. 


Compresses pisten rings while tn- 
stalling oxidizer inlet. 


tn encima atone tag 


15-1 
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Part No. 


& T-5028675 
Wu T-5029467 


je T-5036941 


L T-5026432 
il ‘T -5035912 
{7 T~8041812 


( /f T-5044645 
\f7 9020161 


{ 2/ 90201862 


1/4-20 UNC x 1 inch 
long (3 required) 


Jae G3104 


i 4 2480 (Magnaflux), 
i “ or equivalent 


29 SB-911 (Magnafiux), 
or equivalent 


| Model 630A (Triplett 
{f. Electrical Instrument 
Co), or equivalent 


. Model 1620C' (Freed 
“ @ Transformer Co), cr 
equivalent 
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Nomenclature 


Pressure Test Fixture 


Torque and Inspection Tool 


Adapter 


Torque Bar 


Pressure Test Fixture 


Clearance Pins 


Seal Installation Tool 


Fuel Pump Inlet Test Plate 


Fuel Pump Inlet Test Plate 


Jack Screws 


Pneumatic Flow Tester 


Magnetometer 


Demagnetizing Unit 


Multimeter 


Megohmmeter 


Use 
Tests intermediate seal. 
Measures boii stretch while torqu- 
ing inducer locking bolt. Used with 
hydraulic torque tool T-5029452 


when interface panel does not inter- 
fere. 


Used with hydraulic torque tool 
T~5029452 and adapter T-5035940 
when engine interface panel inter~ 
feres. 


Holds second stage turbine wheel 
and shaft when torquing shaft bolt. 


Pressure-teats No. 1 and No. 2 
bearing seals. 


Measures clearance between oxi- 
dizer inlet and inducer. 


Installs intermediate seal. 


Pressure-tests fuel pump (No. 2 
fuel pump inlet). 


Pressure-tests fuel pump (No. 1 
fuel pump iniet). 


Handles primary oxidlzer seal and 
intermediate seal. 


Measures turbopump downstream 
pneumatic leakage. 


Detect» residual magnetisin. 
Demagnetizes No. 1 oxidizer 
primary seal mating ring. 
Makes electrical 


measurements. 


Makes insulation resistance tests. 


Figure 15-1. ‘eat Equipment and Special Tools for Turbopump (Sheet 2 of 2) 


Figure 15-2 deleted. 
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15-3. CLEANNESS STANDARDS. 

15-4. ENVIRONMENT. Procedures to repair 
the turbopump must be performed in an environ- 
mentally controlled, clean room or in an enclo- 
sure that will envelop the oxidizer pump and 
personnel performing the work. Design of an 
enclosure must prevent entry of foreign objects 
or contaminants froin overhead structures, 
wind, and adjacent engine areas. 


15-5. PERSONNEL. Personnel handling Nquid- 


oxygen-clean parts must wear clean nylon gloves. 


Asbestos gloves may be required for handling 
heated parts. 


CAUTION 


Whenever asbestos gloves are used 
to handle heated parts, make sure 
that parts are cleaned after handling. 


15-6, TOOLS. All tools used in the oxidizer 
pump must be thoroughly cleaned with trichloro-~ 
ethylene (MIL-T-27602) or cleaning compound 
(MIL~C-81302), Tools which could trap contam- 
inants must not be used, unless it can be verified 
that they have not been previously used for other 
than liquid oxygen service. 


WARNING 


Trichloroethylene is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death. 


Cleaning compound (MIL-C-81302) 
is volatile. Use in a well-ventilated 
area since the vapors replace the 
oxygen in the air, resulting in suf- 


focation. 
15-7. DISASSEMBLING. 
15-8. Disassemble the oxidizer pump, ag re- 


quired, to accomplish necessary tepairs and/or 
replacement. See figure 15-3 for parts and in- 
dex numbers. 


NOTE 


Measurements taken during disassem- 
bly of the oxidizer pump must be re- 
corded and made available tu the 
Rocketdyne representative for trans- 
mittal to Engineering. 
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a. Cleanness standerds contained in para- 
graph 15-3 must be strictly adhered to. 


b. Disconnect heat exchanger to permit 
installation of torque bar T-5026432, Proce- 
dures for disconnecting the heat exchanger are 
outlined in R-3896-3, Volume I, 


NOTE 


It is not necessary te disconnect or 
remove heat exchanger if only the 
inlet is (» be remeved and reinatalled, 


ec. Before removing closure from inlet {11}, 
as gpecified in paragraph 15-8A or 16-9, per- 
form the following: 


(1) Remove safetywire from bolts (9). 
WARNING 


The following procedure uses tri- 
chloroethylene, which is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid can 
cause serious injury or death. 


® The following procedure uses cleaning 
compound, which is volatile, Use in 
a well-ventilated area since the vapors 
displace the oxygen in the air, result- 
ing in suffocation. 


(2) Clean exterior surfaces of the oxidizer 
pump inlet and volute with a clean, white, »ylon 
cloth, moistened with trichloroethylene 
(MIL-T-27602) or cleaning compound 
(MIL-C-81302), 


d. Ali parts removed from the oxidizer pamp 
must be packaged in new clean polyethylene hags 
to prevent contamination. Parts that are known 
or suspected to be contaminated must be clearly 
marked and assigned to be cleaned for liquid 
oxygen service. 


CAUTION 


An axial load of 4,000 pounds must 
not be exceeded while using special 
tools to pull parts from tue turbo- 
pump, since daniage to the turbo- 
pump can regult. 
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Figure 15-3. turbopump-~- exploded View (Sheet 1 of 2) 
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1 Bolt 16 Impeller 
2 Yockwasher 17 Spline Sleeve 
3. Cap 18 Nut 
4 Bolt 19 Lock 
5 Plug 20 Ring 
6 Lockwasher 21 Screw 
7? Washer 22 Washer 
8 Inducer 23) Primary Oxidizer 
9 Bolt Seal 
{0 Washer 24 Spacer 
11 Inlet 25 Gasket 
12 Plug 26 = Slinger 
13° K-seal 27 Gasket 
13A Insert 28 Bolt 
| 13B K-seal 29 Washer 
13C Insert 30) Intermediate Seal 
14 Piston Rings 310 Packing 
§ 15 Seal 32 Insert 


Figure 15-3. Turbopump--Exploded View 
(Sheet 2 of 2) 


15-8A. REMOVING INLET. This procedure 
ig required if only the inlet ig to be removed. 


a. Remove safetywire and clean external 
surfaces of inket and volute as specified tn 
paragraph 15-8. 

aA. Remove bolts (9) and washers (10); then 
remove clogure froin inlet (11). 


CAUTION 


Side movemant while Hfting the Intet 
from the volute can cause damage to 
the wear-ring if the wear~ring con- 
tacta the inducer. 


b. Carefully remove intet (11) with lift and 
holding tool T~5028673, Make sure {nlet ia 
lifted straight from volute without any side 
movement. 


¢. Remove piston rings (14) from inlet (11) 
and assign rings for overhaul. New or over- 
hauled rings will be installed during assembly. 


ad. Remove seal (45) from volute and assign 
for overhaul. A new or overhauled seal will 
be installed during assembly. 


e. After removal of parts and tools from 
oxidizer pump, cover pump opening with new 
clean polyethylene material to prevent entry 
of contaminants. 
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15-9, REMOVING INDUCER, INLET, IMPEL- 
LER, AND SPLINS SLEEVE, 


a. Remove safetywire and clean external 
surfaces of inlet and volute as specified in | 
paragraph 15-8. 

aA. Remove closure from inlet (11); then 
remove holt (1) and lockwasher (2), and discard 
lockwasher. Using LOX inducer cap puller 
T-5035937, remove cap (3). 


b. Measure and record a dimension from top 
of inducer (8) at V-mark to top of inlet (11) at 
12 o'clock position. (Volute attach lug = 
12 o'clock. ) 


c. Using clearance pins T-5041812, check 
that clearance between inside diameter of inlet 
and oulside diameter of inducer is greater than 
0.167 inch, Clearance must be checked over 
the full circumference and height of inducer. 


cA. Using heavy gage, commercial prade 
plastic sheet, wrap torque bar T-5026492 to 
protect flanges during installation; then carefully 
insert torque bar between flanges of heat 
exchanger and turbine manifold. After torque 
bar is in position for installation on turbine 
wheel, remove plaslic sheet from torque bar. 


d. Install torque bar T-5026432 on second- 
stage turbine wheel and durbine manifold. Dur- 
ing Ingtallation, make sure thal torque bar 
adequately prevents the turbopump shaft from 
rotating: and that torque bar does not forec the 
shaft to move axially. 


NOTE 


If the turbopump shaft moves axially, 
measurements taken In relation to 
the shaft will be incorrect. 


«. Install hydraulic torque tool T- 5029452 on 
inlet ({1); then install torque and ingpection tool 
T-5029467. Set tool and record dial indication. 


NOTE 


If turbopump is on engine, it will be 
necessary to use adapter T-5035941 
and adapter T-5035940 with hydraulic 
torque tool T-§029452, because of 
engine interface panel interference. 
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CAUTION 


Damage to turbopump can result if 
4,000 ft-lb (667 psig actuator pres- 
sure) is exceeded when reducing 
torque on bolt (4). 


f. Using hydraulic torque tool T-5029452, 
reduce stretch on bolt (4) in increments of ap- 
proximately 0.001 inch until bolt stretch js 
comptetely reduced. Record dial indication of 
bolt stretch and hydraulic torque wrench pres- 
aure for each increment. (See figure 15-15. ) 


g. Remove bolt (4) and washer (7). Do not 
remove plug (5) and lockwasher (6) from bolt 
(4) unless bolt is to be replaced. 


h. Remove torque and inspection tool 
T-5029467 and hydraulic torque tool T-5029452. 


CAUTION 


Side movement while lifting the inlet 
from the volute can cause damage tu 
the wearering if the wear-ring con- 
tacts the inducer. 


{. Remove bolts (9) and washers (10); then 
carefully remove inlet (11). Make sure inlet is 
lifted straight from volute without any side 
movement, 


j. Remove pistor rings (14) froro inlet (11) 
and assign asus for overhaul. New or over-« 
hauled rings will be installed during assembly. 


jA. Remove plug (12) and K-geal (13) from 
inlet (11). 


k. Remove seal (15) from oxidizer volute 
and assizn geal for overhaul. A new or over- 
hauled seal will be installed during assembly. 


1. Maasure and record dimension from inlet 
face of volute to the X inark on face of impeller 
(16). (See figure 15-13, dimension C.) Kecord 
clock position of X mark on impeller. (Volute 
attach lug # 12 o'clock. ) 


m. Prepare oxidizer pump for removal of 
inducer (8) and impeller (16) by heating and 
chilling the pump as follows: 


15-6 Change No. 20 - 19 May 1971 


(1) Using heat lamps, heat the inducer and 
impeller for 1 to 1-1/2 hours. Remove heat 
lamps. 


WARNING 


The following procedure uses liquid 
nitrogen, which must not be allowed 
to come in contact with any part of 
the body. Human tissue will freeze 
upon contact, causing serious injury. 
Eye protection and protective ¢loth- 
ing must be worn by personnel 
handling liquid nitrogen. Liquid 
nitrogen must be used in a well- 
ventilated area since the vapors dis- 
place the oxygen in the air, resulting 
in suffocation. 


(2) Fill end of shaft with liquid nitrogen 
(MIL-P-27401) and chill shaft for 5-7 minutes; 
then proceed to step n. 


n. Usiug inducer puller T-5035933, carefully 
remove inducer (8), Remove impeller (16); then 
use impeller coupling puller ‘T-5035934 and 
remove spline sleeve (17). 


WARNING 


The following procedure uses pres- 
surized gaseous nitrogen or air, which 
must not be allowed to impinge on the 
body since tt may result in skin infla- 
tion, Inflation of tho skin can cause 
serlous injury to human tissues. 


@ Kye protection must be worn to pre- 
vent foreign matter from injuring eyes. 


o Pressurized gages can hurl objects 
with sufficient force lo cause injury 
to personnol, 


nA. Remove moisture from oxidizer yolute 
and shaft within 30 minutes after removal of 
spline sleeve with a clean, white nylon ¢.oth 
and/or by drying with a regulated source of low- 
pressure (50-100 psig) gaseous nitrogen 
(MIL-P-27401) or clean, dry alr conforming to 
the cleanness and humidity requirements of 
MIL-F-27401. 
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nB. Loosen torque bar T-5026432 at turbine 
manifold until pins are disengaged from second- 
atage turbine wheel, 


o. Measure and record the following dimen- 
sions to obtain balance rib clearance: (See 
figure 15-13.) 


Az Dimension from upper fice of volute to 
backface of volute at 12 o'clock position. 
(Volute attach lug = 12 o'clock.) Use 
depth micrometer T-5021812. 

B= Dimension irom top of imveller rib to X 
mark on balance face. 

C = Dimension as recorded in step 1, 

De Impeller rib clearance. 

A-(B+C)=D 


NOTE 


Make sure calculated impeller rib 
clearance is retained if the same 
impeller and spline sleeve are in- 
stalled during assembly. 


e If additional disassembly of the 
turbopump is required, proceed to 
paragraph 15-10. 


p. After removal of parts and tools from 
oxidizer pump, cover pump opening with new 
clean polyethylene material to prevent entry 
of contaminants. 


16-10, REMOVING PRIMARY OXIDIZER SEAL 
AND SLINGER. 


a, Leak-test primary oxidizer seal (23) as 
outlined in paragraph 15-19, steps n through t. 
Record leakage. 


aA. Measure and record dimension from 
upper surface of ring (20) to back face of oxi- 
dizer volute at 12 o'clock position, (Volute 
attach lug = 12 o'clock. ) 


an. Engage pins on torque bar T'-5026432 
into second-stage turbine wheel; then secure 
torque bar to turbine manifold, 


b, Straighten deformed dimples in lock (19) 
to disengage it from slots in nut (16). Using 
torque wrench T-5028680, remove nut (18) and 
lock (19). Discard lock, 
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¢. Remove ring (20) and gasket (25); then 
assign ring for overhaul. A new or overhauled 
ring will be installed during assembly. 


d. (Deleted) 


e, Straighten deformed dimples in washers 
(22), Remove screws (21) and washers (22). 
Diseard screws and washers, 


eA, Remove seal (23) with 3 jack screws 
(1/4-20 UNC x 1 inch long); then remove spacer 
(24), Measure and record actual spacer thick- 
ness. 


eB. Remove sHnger (26) and gasket (27), 
{. (Deleted) 


g. Assign seal (23) and spacer (24) for over~ 
haul. A new or overhauled seal and spacer 
will be installed during: assembly, 


handi. (Deleted) 
{. Diseard gaskets (25, 27). 
NOTE 


If additional disassembly of the turbo- 
pump {ts required, continue with para- 
graph 15-11, 


k. After removal of parts and tools from 
oxidizer pump, cover pump opening with new 
clean polyethylene material to prevent entry of 
contaminants, 

15-11, REMOVING INTERMEDIATE SEAL. 

a. Leak-test intermediate seal (30) as out- 
lined tn paragraph 15-18, steps b through g. 
Record leakage. 


b. Remove bolts (28) and washers (29); then 
disengage intermediate seal (30) from bearing 
lube seal with 3 jack screws (1/4-20 UNC x 
t-inch long). Remove intermediate seal and 
packing (31) and assign seal for overhaul. In- 
Jtall new or overhauled seal durtng assembly. 
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NOTE WARNING 
If additional disassembly of the turbo- The following procedure uses trichlo- 
pump is required, assign turbopump roethylene which is a toxic solvent, 
for overhaul. Inhalation of its vapors or prolonged 
contact with the liquid can cause serj- 
c. After removal of parts and tools from the ous injury ar death. 
oxidizer pump, cover pump opening with clean 
polyethylene material to prevent entry of con- b. Clean cavity and immediate exterior 
taminantg. surface with a clean, white nylon cloth mois- 


tened in trichloroethylene (MIL-T-27602), 
15-12. CLEANING, 


15-13. All parts must be cleaned to enable a 
thorough inspection for defects, wear, or dam- 
age. Reclean parte after repair. If bolt (1), 
ring 458255 in inlet (11), bolts (28), or washers 
(29) have dyed surfaces, the dye must be 
slripped frorn the parts before the parts are 
cleaned. Cleaning procedures for cleaning 
individual parts for liquid oxygen service are 
outlined in R-3896-3, Volume I. Handling and 
packaging procedures for cleaned parts are 
outlined in R-3896-3, Volume I. 


15-14. INSPECTING AND REPAIRING. 


15-15. Inspecting the turbopump determines if 
the individual parts have been damaged by mis- 
handling or wear. Inspect parts, that contact 
Hquid oxygen when installed, for avidence of 
dye. Parts with dyed surfaces muat have dye 
stripped from part aa outlined in R-3896-3, 
Volume l. Refer to figure 15-4 and inspect 
individual parts for general condition, clean- 
ness, damage of threads, corrosion, distortion, 
nicks, burs, and scratches. 


15-154, REPLACING PLASTIC FOAM IN 
OXIDIZER VOLUTE CAVITIES. The foam fill 
muat be removed and replaced if it is not 
bonded to the metal, or if it is cracked, deter{- 
orated by molature, or loose tn the cevity. 


a. Remove elastomer seal and all foam from 
cavity. 
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c, Mask area as necessary or construct 3 
barrier of 0.008 inch Mylar film (Du Pont), or 
equivalent, if required. 


d. Catalyze Stafoam 308, parts C and R 
(American Latex Corp), as follows: 


(1) Prepare one quart or less hy adding 
approximately 142 parts of C to 100 parts of R, 
by weight. Follow manufacturer's instructions, 
if different. 


(2) Mix parts C and R thoi oughly for 60 
seconds. 


WARNING 


Polyurethane resins and catalysts 
are skin irritants. Avoid contact 
and inhalation of vapors. Use in 

a well-ventilated area, 


e, Pour mixture into cavity within 60 seconds 
after mixing. Fill cavity 1/8 full. The nix- 
ture will expand about 8 times to fil remaining 
space. 


f, FPoaming will begin approximately 30 
seconds after mixing and continue far about 5 
minutes, If foaming fails to occur within 15 
minutes after mixing, remove mixture from 
cavity and discard, Reclean cavily and repeat 
procedure using a new supply of Stafoam 308. 


g. Hf foam does not completely fl cavily, 
prepare additional foam, as directed in stop d, 
and add it to cavity within 15-45 minutes 
after original pour, The foam will bond to the 
previous layer. 


h. Allow foam to cure, at room temperature, 
for at least one hour before handling, cutting, 
or sawing. 


i, Remove excess foam with a le, sharp 
knife, or abrasive paper. Avoid scratching or 
marring surface. 


j. Remove spilled resin or catalyst with 


methyl-ethyl-ketone (Federal Specification 
TT-M-261), 
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WARNING 


Methyl-ethyl-ketonz is flammable 

and must not be used near heat, 

sparks, or open flame. Inhalation 

of its vapors or prolonged contact 

with the liquid can cause serious 

injury, 
K, Remove masking tape and Mylar harrier. 
1. Allow 24 hours for complete cure. Foam 


must be rigid and tack-free after cure is 
complete. 


15-15B. REPAIRING PLASTIC FOAM ELAS- 
TOMER SEAL, The elastomer seal must be 
replaced whenever the foam has been removed 
from the volute cavity and replaced, If the seal 
is cracked, punctured, or dete.torated and the 
plastic foam in the cavity is in good condition, 
only the seal must be repaired or replaced. 


a. Mask area surrounding foam-fitled cavity 
as necessary. 


b. Prepare Viton clastomer C-328 RTY 
(Connecticut Hard Rubber Cn) as follows: 


(1) Add one drop of C-328 catalyst, from 
a standard eye dropper, to each 12 grams (or 
one drop per 10 oe) of C-328 base compound, 


(2) Mix the catalyzed compound thoroughly 
for 5 minutes, Do not mix more compound 
than needed. The pot lif: 16 6-8 hours, 


ec. Apply compound to the seal being repaired 
or directly to foam {n newly filled caviltes, 
using a brush or spatula, The compound must 
be smooth, uniform, and approxtinately 0, 030 
inch thick, 


d. Cure the seal material at room temper- 
ature. Seal parts may ve handled as soon as 
the coating has set. Do not expose to solvents 
for at least 24 hours. 
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b. Measure and record a dimension from top 
of inducer (8) at V-mark to top of inlet (11) at 
12 o'clock position, (Volute atlach lug = 
12 o'clock. ) 


c, Measure and record the following dimen- 
sions lo verlty the actual radial clearance be- 
tween outside diameter of inducer (8) and inside 
diameter of inlet (11) in 4 places: 


(1) Sweep inlet (11) inside diameter to find 
point closest to shaft. Identify as point MC 
(minimum clearance). Itecord the angular loca~- 
tion by degrees clockwise from attach lug. 


(2) Turn shaft to rotate inducer (8) and 
measure with clearance ping T-5041812 to locate 
point on inducer (8) that sweeps closest to point 
MC on Inlet (11). Identify this point on inducer 
by applying a small spot of sealant and antiselze 
dispersion RBO120-017 (Rocketdyne). Record 
this point as X. 


(3) Record actual minimum clearance be- 
tween points X and MC, 


(4) Rotate point K of inducer (8) to a post- 
tion 90 degrees from point MC and record clear- 
ance at MC, 


{5) Rotate point X of inducer (8) to a posl- 
tion 180 degrees from point MC and record 
clearance at MC. 


(6) Rotate point X of inducer (8) to a posi- 
tion 270 degrees from polnt MC and record 
clearance at MC, 


dd. Install torque bar T-5026432 on second- 
stage turbine wheel and turbine manifold. 


e. Install hydraulic torque wrench T-5029452 
on inlet (11); then install check Ulxture T-6029467, 
Set check fixture and record dial indication. 


NOTE 


If turbopump is on engine, it will be 
necessary to use torque tool adapter 
'f~5095941 and indicator adapter 
T-$035940 with hydraulle torque 
wrench T-6020452, because of en- 
gine futerfare panel interference. 


f. Using hydraulic torque wrench T-5020-452, 
reduce stretch on bolt (4) in increments of ap- 
proximately 0.001 inch until bolt stretch is com- 
pletely reduced. Record dial indication of bolt 
stretch and hydraulic torque wrench pressure 
for each increment. (See figure 15-15. ) 


CAUTION 


Do not exceed 4, 000 foot-pounds 
(867 psig actuator pressure) when 
reducing torque on bolt (4), since 
damage to turbopump can result. 


g. Rerove bolt (4) and washer (7). Do not 
remove plve@ (5) and lockwasher (6) from bult (4) 
unless bolt is to be replaced. 


h. Remove check fixture T-5029467 and hy- 
draulic torque wrench T-5029452. 


i, Remove bolts (9) and washers (10), then 
carefully remove inlet (11) with inlet puller 
T-5026375. Make sure inlet is lifted straight 
from volute without any side movement. 


CAUTION 


Side movement while lifting the tntet 
from the volute can cause damage to 
the wear-ring il the wear-ring con- 
tacts the inducer. 


j. Remove piston rings (12) from inlet (11) 
and assign rings for overhaul. New or over- 
hauled rings will be installed during assembly 


jA. Remove plug (121A) and K-seal (11B) fron 
inlet (11), 


k. Remove seal (13) from oxidizer volute and 
assign seal for overhaul. A new or overhauled 
seal will be installed during assembly. 


kA. Remove torque bar T-+5026432 from 
second-stage turbine wheel and turbine manifold, 


1. Measure and record dimension from inlet 
face of volute at 12 o'clock position to the X 
mark on face of impeller (14), (See figure 
15-13, dimension C. ) 


1A. Install torque bar T-5026432 on gecond- 
stage turbine wheel and turbine manifold, 


nm. Prepare oxidlzer pump for removal of in- 
ducer (8) auc impeller (14) by heating: and chill- 
tn the pump og follows: 


(A) Using heat lamps, heat the Inducer and 
Impeller Cor 1 to 1-1/2 hours, Remove heal 
lamps. 
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(2) Fill end of shaft with liquid nitrogen 
(MIL-P-2'7401) and chill shaft for 5-7 minutes; 
then proceed to step n. 


WARNING 


Eye protectlon and protective cloth- 
ing must be worn by personnel han- 
dling liquid nitrogen, to prevent the 
Nquld from coming in contact with 
any part of the body. Human tissue 
will freeze upon contact, causing 
serious permanent (njury. 


Using inducer puller T-5035933, carefully 
eae inducer (8). Remove impeller (14); 
then use impeller spline sleeve puller T-5035934 
and remove spline sleeve (15). 


nA, Remove molature from pump withtn 30 
minutes after removal of spline sleeve by purg- 
ing with low-pressure gaseous nitrogen 
(MIL-P-27401). 


nB. Remove torque bar T-)026432 from 
second-stare turbine wheel and turbine manifold. 


Oo, Measure and record the followtay dimen. 
siong to obtatn balance rib clearance: (See 
figure 16-13.) 


A = Dimenston from upper face of volute to 
backface of yalule at 12 o'clock position, 
(Volute attach lug = 12 o'clock.) Use 
depth micrometer T-502 1812. 

B = Dimension from top of impeller rib to X 
mark on balance face. 

C # Dimension ag recorded tn step 1. 

D = Impeller rib cloarance. 

A-(B+C)a D 


NOTE 


Make sure calculated impeller rib 
clearance is retained tf the game 
impeller and spline sleeve are jn- 
stalled during assembly. 


@ If additional digagsenbly of the 
turbopump is required, proceed 
to paragraph 15-10. 


p. After removal of parts and tools from 
oxidizer pump, cover pump opening with new 
polyelhylene material to prevent entry of con- 
tamlnants. 


15-10. REMOVING PRIMARY OXIDIZER SEAL 
AND SLINGER. 


a. Leak-test primary oxidizer seal (22) ag 
outlined In paragraph 15-19, steps n through t. 
Record leakage. 
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aA. Measure and record dimension from 
upper surface of ring (19) to back face of oxidizer 
volute at 12 o'clock position. (Volute attach 
lug = 12 o'clock. ) 


aB. Inatall torque bar T-5026432 on second- 
stage turbine wheel and turbine manifold. 


b. Deform dimples in lock (18) to disengage 
{t from slots in nut (17). Using torque wrench 
T-5028680 remove nut (17) and lock (18). Dis- 
card lock, 


bA. Remove torque bar T-5026432 from 
second-stage turbine wheel and turbine manifold. 


ce. Remove ring (19) and assign ring for over- 
haul. A new or overhauled ring will be installed 
during assembly, 


d. Measure and record the following dimen- 
sions to determine existing primary seal-to- 
slinger clearance: (See figure 15-7 


A = Slinger (25) and gasket (26) seated on 
shaft. 

Bs Slinger (25) bottomed against seal (22). 

A - B® Cor seal-to-slinger clearance, 
This clearance must be 0, 160 inch 
mintmun, 


e. Deform dimples in washers (21). Remove 
serews (20) and washers (21), Discard washers. 


eA, Remove seal (22) with 3 jack screws 
(1/4-20 UNC x 1 Inch long); then remove spacer 
(23). Measure and record actual spacer thick- 
ness. 


eB. Remove gasket (24), alinger (25), and 
gasket (26), 


f. Monsure and record the following dimen- 
slong to obtain the spacer (23) thickness and 
seal (22) wear; (See figure 15-5. ) 


A = Dimension from volute seal (22) tlange 
tu step on shaft. 
B= Thickness of singer (25). 
Cs C1+C2. Total thickness of both gaskets 
(24, 26), 
Operating length of sead (22). 
Depth of step on ring (39). 
Computed thickness of spacer (23). 
C-(A+D4&E)+ F 
NOTE 
Operating length of seal (22) 1s equal 
to the free length minus average of 


compression value marked on top of 
seal flange. 


= 
t+ Ub & 
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15-15C, DEMAGNETIZING PRIMARY OXI- b. Using demagnetizing unit SB-911 (Magna- 
DIZ.ER SEAL MATING RING, flux Corp), or equivalent, demagnetize ring 


(20) as follows: 
CAUTION 


The magnetometer must not come in 
direct contact with the sealing sur- 
face of ring (20) since the surface 
can be damaged, destroying its seal- 
ing capability. 


{1} Turn on demagnetizing unit, 


(2) Move ring (approximately one foot per 
second) back and forth several times through 
alternating magnetic field of coil. 


a. Using magnetometer 2480 (Magnaflux (3) Move ring at least 3 feet from unit; 
Corp), or equivalent, check ring (20) for then turn demagnetizing unit off. 
residual magnetism, Residual magnetism on 
any area of ring must aot exceed 8 oersteds c. Repeat step ato determine if ring has 
(magnetometer deflection of +1 increment). If been sufficiently demagnetized. 


residual magnetism is greater than 8 oersteds, 
ring must be demagnetized, 


Part Name and 
Index Number Inspecting Repairing 


Cap (3) Deteriorated or damaged anodic Replace anodic coating or iridite as 
coating. outlined in R-3896-3, Volume J. 
Missing or damaged dry-{ilm Assign cap for overhaul, 
lubricant. 

Bolt (4) Galling of threads or shoulder. Replace bolt. 
Missing or damaged dry-film Assign bolt for overhaul. 
lubricant, 

Inducer (8) Any tn .cattongs of cracks appear- = Assign taurbopump for overhaul if 


ing on le.ding or lratling edgesof blades are cracked. 
blades; perform dye-penetrant 

inspection as outlined inR-3898-3, 

Volume I, oa all edges of blades. 


Nicks and scratches. Hand-polish to remove defects. 
Migaing or damaged dry-film Assign inducer for overhaul. 
lubricant. 

Inlet (11) Inspect Kel-F geal labyrinth lands Replace inlet if geal is damaged. 


for cracks or broken land. 


Inspect bolts and tab washers that Replace damaged bolts or tab 

hold seal to inlet, washers. Torque bolts to 36-38 
inch-pounds after replacing tab 
washers or bolts. 


Damaged or missing ingerts. Replace ingerts as outlined in 
R-3896-3, Volume I. 
Nicks and scratches. Hand-poliah to remove defects; then 


iridite reworked area as outlined in 
R-2896-3, Volume [, 


Figure 15-4. Inspecting and Repairing Turbopump (Sheet 1 of 2) 
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Part Name and 


Index Number Inspecting Repairing 


Aluminum oxide corrosion around 
OD of inserts. (evidenced by white, 
powdery substance), 


Brush with plastic brush to remove 
visible corrosion. Mask inlet as 
necessary to prevent oxidizer pump 
contamination. 


Hand- polish to remove corrosion 
from sealing area. Remove mini- 
mum material and maintalng3C 
finish, or equivalent. Iridite re- 
worked area as outlined in 
R-3896-3, Volume lt. Mask inlet 


as necessary to prevent contarni- 
nation of oxidizer pump interior. 


Minor corrosion on sealing surface 
(mottled spots on top surface of 
inlet (11)). 


Spline Sleeve (17) Replace if damaged or shows signs 


of wear, 


Inspect for wear or damage, 


Missing or damaged dry-film Assign spline sleeve for overhaul, 


lubricant, 
Impeller (18) 


Any indications of cracks appear- Replace impeller wilh spare impeiler 


Nut (18) 


Slinger (26) 


Oxidizer Volute 


ing on leading or trailing adges of 
vanes; perform dye-penetrant in- 
spection as outlined in R-3896-3, 
Volume J, on all edzes of vanes. 


Inspect for nicks, sevatches, or 
damaged threads, 


Inspeet for nicks and suratches, 
Damaged sealing surfaces, 


Inspect elastomer seal on foam- 
filled cavilies for condition and 
effectiveness, 


Inspect form-filled cavities for 
metal-to-metal and cell-to-cell 
contact, deterioration, and entry 
of moisture. 


of same configuration that has been 
assignedaga replacement if vanes 

are cracked. Replace spline sleeve 
(17) if tmpeller (16) ig tobe replaced. 


Replace if damaged. 


Hand-polish to remove defects. 
Replace, 
Repair or replace ag ovtlined in 


paragraph 15-15B. 


Remove foam and replace as out- 
Mned in paragraph 15-15A, 


aie sa Str dicneentpcces 


A A) em OnE atentietiniiee fy AER OO 


Figure 15-4. Inspecting and Repajring Turbopump (Sheet 2 of 2) 
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15-16. ASSEMBLING. 


15-17. Assembly procedures for the oxidizer 
pump must be performed in the order llsted. 
An oxidizer pump that only required partial 
disassembly must be assembled by meeting re- 
quirements of this paragraph and performing 
applicable installation procedures. The lubri- 
cants used in this procedure are specified in 
the procedural steps. Specified lubrication 
procedures (methods) are outlined in R -3896 -3, 
Volume 1. See figure 15-3 for parts and index 
numbers. 


NOTE 


Measurements taken during assem- 
hly of the turbopump must be re- 
corded and made available to the 
Rocketdyne representative for 
transmittal to Engineering. 


a. Cleanness standards contained in para- 
“raph 15-3 must he strictly adhered to. 


b. (Deleted) 
WARNING 


The following procedure uses tri- 
chlorocthylene which is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid 
can cage serious injury or death. 


6 The following procedure uses clean- 
ing compound which is volatQe. 
Use in a well-ventilated area since 
the vapors displace the oxygen in tho 
air, resulting in suffocation. 


ec. Clean interlor surfaces of oxidizer nump 
with a clean, white nylon ¢loth moistened with 
tricsloroethylene (MIL-~T-27602) or cleaniag 
compound (MIL-C~-81902), 


NOTE 


All new parts tnat aro to be used in 
the oxidizer pump must be received 
in packages that certify the parts as 
being cleaned for liquid oxygen ger- 
vice. Make sure that other parts 
which are acceptable for reinstalla- 
tion are in a liquid-oxygen-clean 
condition. 
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15-18. INSTALLING INTERMEDIATE SEAL. 


a. Verify that bolts (28) and washers (29) do 
not have dyed surfaces. If dye ig present, the 
dyed part must be stripped and cleaned, as out- 
lined in R-3896-3, Volume I. 


aA. Apply (Method V) Molykote Z powder 
(Dow Corning Corp) to packing (31); then install 
packing in groove of bearing lube seal, 


aA-1, Using seal installation tool T-5044645 
and 3 jack screws (1/4-20 UNC x 1 inch long), 
install intermediate seal (30) on bearing lube 
seal with washers (29) and bolts (28), Torque 
bolts to 60 410 in-lb. 


aB. Remove seal installation tool and jack 
screws. 


b. Install pressure test fixture T-5026440 


over pump shaft and intermediate seal (30), then 
install fixture on oxidizer volute with 4 bolts. 


c. Install pressure test fixture Y 5028675 
on intermediate seal purge inlet and connect a 
source of gaseous nitrogen (MIL-P-27401) to 
the fixture. 


d. Connect one flowmeter to oxidizer seal 
drain linc and another flowmeter to the bearing 
lube seal drain line. Cap or plug remaining 
fittings and openings. 


e. Slowly apply 50 +5 psig gascous nitrogen 
to purge inlet; measure and record leakage at 
oxidizer seal drain and bearing lube seal drain 
lines. Leakage at either drain line must not 
exceed 2,500 gelm for olther a new or over- 
hauled seal, 


f. Apply leak-test compound (M1L-L-25507) 
to fittings and static agals in purge systom. Nu 
leakage ta allowadle. 


g. Decrease gaseous nitrogen presaure to 
zero, 


WARNING 


The following: procedures uaus cloan- 
ing compound, which {s volatile. Usa 
in a well-ventilated area since the 
vapors displace the oxygen in thie alr, 
rosulting in suffocation. 


h. Remove all leak-teat compound from joints 
and fittings with a clean, dry cloth, or by flush- 
ing inaccessible areas with cleaning compound 
(MIL-C-81302). 


i. Remove pressure test fixtures T-5026440 
and T-5028675. 
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15-19. INSTALLING SLINGER AND PRIMARY 


OXIMIZER SEAL. 


a. Make sure that pins of torque bar are dis- 


engaged from turbine wheel; then, using depth 
micrometer T-5021812, measure and record 
the following dimensions to determine primar 
seal spacer (24) thickness. (See figure 15-5. 


A = Dimension from volute seal flange to 
step on shaft. 

B = Thickness of slinger (26). 

C=Cl+C2. Total thickness of both gaskets 
(25, 27). 

D = Operating length of seal (23), 

E = Depth of step on ring (20). 

F = Thickness of spacer (24). 

B+C~-(A+D+E)5F 


NOTE 


The operating length of seal (23) is 
equal to the free length minus the 
average of the compression value 
marked on top of the seal flange. 
This allows a tolerance of 10,010 
inch in the selection of spacer (24). 


GASKET (2$)-— 


—— GASKET (27) SHAET 
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b. Measure and record nose height of seal 
(23), (See figure 15-5A. ) 


c. Using depth micrometer 'T-5021812, 
measure and record the following dimensions to 
obtain stinger-to-intermediate seal clearance: 
(See figure 15-6, view A.) 


A = Dimension from slinger seat on shaft to 
top of seal, 

B = Slinger lower gasket thickness. 

C = Shaft seat of slinger to bottom of slinger, 

A~ (C - B) =D or slinger~-to-intermediate 
seal clearance. This clearance must be 
0,118 inch niinimurn, 


d. Using depth micrometer T-502 1812, 
measure and record the following dimensions 
to obtain slinger tip-to-intermediate seal 
clearance: (See figure 15-6, view B.) 


As Slinger-to-inter mediate seal clearance 
computed in step c. 

B = Slinger tip to bottom of slinger. 

C = Step dimension of seal. 

A+ (C - B) = Dor slinger tip-to-intermediate 
seal clearance. This clearance must be 
0,118 inch tainimum. 


RING 120) 
SLUINGER (26) 


“PRIMARY OXIDIZEM SEAL (23) 


ee VOLUTE 


INTERMEDIALE 
SEAL (30) 


PIUIMARY OXIMIAKI 
SEAL BPACKIt (741 


1-9-2 32h 
Sia 


Figure 15-5, Determining Primary Oxidizer Seal Spacer Thickness 
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SLINGER (26) SLINGER (26) 


0. 118 NC 
MINIMUM INTERMEDIATE 
SEAL 


(30) 


— INTERMEDIATE 
SPAL (30) 


SEINGER CLEARANCE SLINGER TU) Cl FARANCE 


view B 


F1-3-2-28A 


Figure 15-6, Determining Oxldizer Slinger-to-Intermediuve Seal Clearance 


e, Using protection sleeve T~ 5026436, inatall with 4 washers (22) and 4 screws (21). Torque 
gasket (27) and slinger (26) on tuarbupump shaft. screws to 120 15 inch-pounds. 


f. Install spacer (24) (thickness determined g.- Measure and record the following dimen- 
in step a), Make sure that part number of screws — sions to obtain primary oxidizer seal-to-sllnger 
(21) is as speelfied in R-3896-4, that screws are clearance: (Sce figure 15-7.) 
new, and that scrow length is 1.0625 (+0,000, 


Aw Slinger seated (with gasket) on shaft, 
eUG002) Annlee. Be Slinger raised to bottom against primary 
CAUTION oxidizer seal. 
Damage to the turbopump can result A- Be Cor primary oxidizer seal-to-slinger 
If the wrong screws are used to in- clearance. This clearance muat be 0,160 
stall the primary oxidizer soal. inch minimum, 


fA. Using 3 Jack screws (1/4-20 UNC x 
1 inch long), install primary oxidizer seal (23) a 


; ee ere aa OXI ZEW VOLUTE PACE ae 
? ee BUAFT y SUAFT SELINGER (26) 


1 y, BEATED WITH 
B SLINGER (26) A GASKET (27) 
| me DOTTOMED AGAINST ee | ON SHARP STEP 


PRIMAHY OXIDIZER BEAL (23) 
PRIMARY 


a" PRIMARY ° OXIDIZER 
ie OXEDIZEN ' SEAL, (231 
SEAL (24) C st 
« 
S 


SLINGER (26) 


GASKET (27 
SLINGER (26) (27) FL-3-2645 


GASKET (27) 


~ Figure 15-7, Determining Primary Oxidizer Seal-to-Slinger Clearance 
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h. Remove screws (21), washers (22), pri- 
mary oxidizer seal (23), slinger (26), and 
gasket (27) that were installed in steps e and f. 


hA. Inspect gasket (27) to make sure It was 
not damaged while temporarily installed. 


NOTE 


Make sure that end of turbopump 
snaft and all parts to be installed 
in the following steps are cleaned 
for liquid oxygen service. 


{. Using protection sleeve T- 5026436, install 
gasket (27) and slinger (26) on turbopump shaft, 


iA. Vevily proper sealing of gasket (27) by 
taking 4 equally spaced measurements from 
inlet mating face of volute to outer land on 
Slinger hub. All measurements must be within 
0.002 inch of each other. 


iB. Make sure that part number of screws 
(21) ia as specified in R-3890-4, that screws 
are new, and that screw length is 1, 0625 
(60,000, -0.082) inches. 


CAUTION 


Damage to tie turbopump can result 
if the wrong serews are used to in- 
stall the primary oxidizer seal. 


NOTE 


The 4 screws (21) used to tem- 
porarily install the primary oxidizer 
seal can be considered a6 new screws 
if acceptable for reinstallation. 


Measure and record actual spacer (24) 
thickness; then install spacer and primary oxi- 
dizer seal (23) using washers (22) and screws 
(21). Torque screws (21) to 120 45 inch- 
pounds. Loosen cach serew (21) individually; 
then retorque to 120 £5 Inch-peunds. 


jA. Remove protection sleeve and jack 
screws. 


JB. Make sure that ring (20) is demaynetized 
(paragraph 15-15C) before installation, 


jC, Engine ping on torque bar T-5026432 
iota second-stago turbine wheel; then secure 
torcue bar to turbine manifold. 
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k. Install gasket (25) and ring (20). 


kA. Prepare lock (19) for installation and 
install lock and nut (18) as follows: 


(1) Remove dry-film lubricant from top 
surface of lock that makes contact with nut, 
using a nylon bristle brush, horax soap powder 
(Federal Standard 15), and weter. Rinse lock 
thoroughly with waler, then dry. 


WaRNING 


The following procedure uses tri- 
chloroethylene which ig a toxic 
solvent, inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury or death. 


e The following procedure uses clean- 
ing compound which is volatile. Use 
in a well-ventilated ares since the 
vapors displace the oxygen in the air, 
resulting in suffocation. 


(2) Hand-clean lock with trichloroethylene 
(MIL~T~27602) or cleaning compound 
(MILi-C-81302). 


(3) Using a clean, lint-free nylon cloth, 
apply a thin uniform film of fluorinated lubricant 
RB0140-010 ({tacketdyne) to top surface of lock 
that inakes contact with nut. 


CAUTION 


Lubricant must not be allowed on the 
threads of the nut or on the bottom 
gide of the lock that makes contact 
with ring (20). Lubricant on the 
threads of the nut can cause a higher 
compressive load to be applied to 
the lock when the nut is torqued. A 
high compressive load or lubricant 
on tho bottom side of the lock can 
cause the lock to rotate and result 
in bending or shearing the lock tabs. 


(4) Install lock and nut, ‘Torque nut with 
wrench T-5028680 to 250 +10 ft-lb, 


kB. Loosen torque bar T-5026432 at turbine 
manifold until ping are disengaged from second- 
stage turbine wheel, 
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WASHER (22)—~ 


\ WASHER (22) 1° PRIMARY LOCKWABHER. 
PRIMARY 4 OXIDIZER (2) 
ONUDIZER SEAL (23) rolt=—< 
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“igure !5-8. Turbopump Locking Device Installation 


Figure 15-8A. Measurtug Oxidizer Impeller 
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1. Measuce and record runout of upper sur- Pressure New or overhauled 
face of ring (20). Maximum runout must not (psig) en ____Seal (scim) 
excecd 0. 0015 inch. 
340.5 200 
m. Measure and record dimension from 10 +1 200 
upper surface of ring (20) to back face of oxi- 8045 400 


dizer volute at 12 o'clock position. (Volute 
attach lug = 12 o'clock. ) 


n. Install pressure test fixture T-5026440 
over pump shaft and primary oxidizer scal (23), 
then attach fixture to oxidizer volute. 


o. Open the oxidizer seal purge drain line. 


p. Connect a source of gaseous nitrogen 
(MIL-P-27401) to pressure test fixture 
T-5026440. 


q. Slowly apply 80 «5 psig gaseous nitrogen 
to pressure test fixture and apply leak-test 
compound (M1L-L-25567) to all pressurized 
fittings and static seal. No leakage is allow- 
able. 


WARNING 


The following procedure uses clean- 
ing compound, which is volatile. Use 
in a well-ventilated area since the 
vapors displace the oxygen in the air, 
resulting in suffocation. 


r. Remove al) leak-test compound from joints 
and fittings with a clean, dry cloth, or by flush- 
ing inaccessible areas with cleaning compound 
(MIL-C-81302). 


s. Reduce pressure w “ero; then repair any 
leakage before continuing loak-test. 


gA. Slowly apply gaseous nitrogen to the 
pressure test fixture at the following pressures, 
iu the order listed; and measure for leakage 
past primary oxidizer seal (23) at oxidizer seul 
purge drain Mne. Rotate turbopump shalt 
during leak test 4 minimum of one revolution 
in each direction. Gne revolution of turbepusmp 
shaft requires five revolutions of turbopump 
torque gear. Record minimum and maxiraum 
leakage rate for either rotating or stationary. 
Maximum allowable leakage must not exceed 
specified amount at each pressure value: 
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Figure 15-9, 


t. Decrcase gaseous nitrogen pressure to 
zero and remove pressure test fixture 
T-5026440, 


u. Deform all washers (22) using one inden- 
tation in screw (21) and one indentation in pri- 
mary oxidizer seal (23). (See figure 15-8, ) 
Indentations must close to within 0.010 inch, 


vy, Deform outer edge of lock (19) into in- 
dentations of nut (18). (See figure 15-8.) 


15-20. INSTALLING IMPELLER, SPLINE 
SLEEVE, INDUCER, AND INLET, 


a. Verify that ring 456255 in inlet (1]} and 
bolt (1) do not have dyed surfaces. If dye ia 
aresent, the dyed part musi be stripped and 
cleaned, as outlined ta R-3896-3, Volume I. 


aA. Measure and record the following 
dimensions: (See figure 15-8A. ) 


(1) Outside diameter of impeller (16) at 
shroud. 


(2) Outside diameter of impeller (19) at 
vane. 


(3) Height from upper surface of impeller 
(16) balance riba to counterbore for spline 
sleeve (17). 


(4) Impeller OD = impeller maximum 
diameter at wear-ring surface. 


b. If oxidizer pump is being assembled with 
a different serial-numbered impe}ler and/or 
spline sleeve, measure and record the following 
dimensions to obtain correct spline sleeve (17) 
flange dimension: (This dimension controls the 
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0,100 10.003 IN 


a 2 ce APP ute 


Checking Oxidizer Impeller Rib-to- Volute Clearance 


0, 100 +0. 003 inch impeller rib clearance. (Sec 
figure 15-9.) (If same serial-numbered impeller 
and spline sleeve are being Installed, disregard 
this step and continue with step c. ) 


A= Dimension from step on shaft to back 
face of volute. 

B = Dimension from impeller rib to counter- 
bore of impeller. 

C = Balance rib clearance dimension, 0. 100 
30,003 inch. 

(B+ C)- A= Dor dimension of spline sleeve 
flange. 


c. Install inlet (11) with every third bolt (9) 
and washers (10). ‘forque bolts (9) to 488 412 
inch-pounds. 


d. Sweep the oxidizer wear-ring to locate the 
point closest to the shaft and identify this point 
as AB. Record its location by degrees clock- 
wise from zero (volute attach lug), 


e. Using a dial indicator, set indicator at 
zero on point AB, sweep 180 degrees clockwise 
around wear-ring and record indicator reading 
as B. 


{. Remove bolts (9}, washers (10), and inlet 
(11) from turbopump. 


g. Measure and record inside dianieter of 
inlet (11) wear-ring center land on a line from 
AB to B and identify and record this dimension 
as wear-ring ID. 
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Figure 15-10. Measuring Oxidizer Turbopump Dimensions 


h. Measure and record the following dimen- 
sions: (See figure 15-10.) 


(1) Inlet mating face of volute to back face 
of volute. 


{2} Inlet mating face of volute to spline 
Fleeve seat of shaft. 


(3) Dimension of spline sleeve flange. 


(4) Impeller from counterbore to inducer 
mating face. 


(5) Impeller from top of rib to inducer 
mating face. 


(6) Inducer from impeller mating face to 
hub face. 


(7) Impeller from tup of rib to X mark on 
onposite face. 


15-16 Change No. 14 - 8 January 1989 


NOTE 


Items 1 through 6 are measured at 
the master spline and/or 12 o'clock 
position, as applicable. (Volute 
attach lug = 12 o'ecloci. ) 


CAUTION 


The blind spline of the spline sieeve 
must line up with the blind spline in 
the shaft, to establish the correct 
angular position of impeller to in- 
ducer, 


i. Heat spline sieeve (17) to 250° F maxi- 
mum and install over pump shaft. 
NOTE 


The spline sleeve (17) and shaft must 
return to ambient temperature before 
continuing with procedure. 


R-3896-3 


Section XV 


Volume II 


j. Verify bottoming of spline sleeve as fol- 
lows: (See figure 15-11.) 


A = Dimension recorded in step h, substep 2, 

B = Dimenston recorded in slep h, aubstep 3. 

C = Volute face to impeller face of spline 
sleeve (17), calculated and actual. 


Record dimensions and verify that A- B=C, 
and that C calculated = the actual measure- 
ment. 


k. Using the V mark on hub face of inducer 
(8), locate the master spline on inducer. With 
the inducer V mark at 12 o'clock position, de~ 
terraine clock position of master spline and 
record, 

kA. Engage ping on torque bar T-5026432 
inte second-stage turbine wheel; then secure 
torque bar to turbine manifold. 


NOTE 


All tools, parts, and equipment re- 
quired to perform steps 1 through r 
must be readily avaliable so that the 
impeller and inducer will be in- 
stalled within specified time. 


]. Heat impeller (16) and inducer (8) to 
250° F maximum. 


EE A a EY NO 


SPLINE 
SLEEVE (17) 


Fi-4-2 48 


Figure 15-11. Checking Cxidizer Spline 
Sleeve Installation 


NOTE 


Steps m through o must be performed 
immediately (within 5 minutes maxt- 
mum) after removing {mpeller and 
inducer from heat source, to obtain 
proper dlametric clearance between 
impeller inducer and pump shaft. 


m. Install impeller (16) over spline sleeve 
(17) to its bottomed position using no force other 
than the weight of tha part. 


n. Using inducer puller T-5035933 
install inducer (8) over shaft using no force. 
Axial clearance between {mpeller and inducer 
mating surfaces must be less than 0.230 inch. 
Calculate this dimension as follows: (See 
figure 15-12, ) 


A = Dimension recorded in stap h, substep 4. 


1 


B = Dimenston recorded in step h, substep 6. 
C = Actual dimension recorded in step j. 
D = Calculated und actual dimension from 


volute to inducer hub face. 


Record dimensions and calculate D = (A + B)-~ C. 
Make sure that D calculated 40.230, -0.000) 
equals D actual. 


nA. Install plug (5) and lockwasher (6) on bolt 
{4}, Torque plug to 200 412 inch-pounds. 


nB. Deform lockwasher (6) into one indenta- 
tion on bo}t (4) and one indentation on plug (5). 


o, Install bolt (4) aad washer (7) to apply 
axial load on inducer (8) and impeller (16), 


NOTE 


Step r must be perforined immedi- 
ately (within 5 minutes maximum) 
after completing step o. 


pandq. (Deleted) 


r. Apply an axial koad of 2,500 pounds (260 
foot-pounds torque) ta bolt (4) te hottom Inducer 
{8}. After inducer (8) {sg bottomed, apply an 
axial load of 4,000 +1, 5090 pounds (450 + 100 
foot-poundy torque) continuously until ports 
reach amblent temperature. 


NOTE. 


These torque values apply only when 
iorquing through bolt (4), 
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v. Using a dial indicator, rotate shaft to indi- 
cate impeller outside diameter at wear-ring 
area. Locate the point of wear-ring area that 
sweeps closest to volute. Identify this point as 
CD and record its location in degrees clockwise 
from zero. (Master spline = zera. ) 


w. Set dial indicator on zero at point CD; then 
turn shaft to rotate impeller 180 degrees clock- 
wise and record indicator reading as D, 


x, Determine impeller minimum radial 
clearance ag follows: 


Wear ring ID = Wear ring inside diameter 
recorded in step g. 

Impeller OD = Impeller outside diameter 
recorded in step a, substep (4), 


B = Dial indicator reading re- 
, corded in step e. 
SPLINE ITCRA RIEIRE n = Dial indicator reading re- 
SLEEVE (17 > Baeeeaenyeeaees reer corded in step w. 
Minimum 
Figure 16-12. Checking Oxidizer Wear ring ID - lrapeller OD - (0 +B) = radial 
Impeller and Inducer es ”™C™OCs Q d@arrance. 
s. Loosen torque bar T-5026432 at turbine Verify and record this data. 
manifold until pins are disengaged from second- xA. E : 
~ - Engage pins on torque bar T-5026432 
stage turbine wheel. into second-stage turbine wheel; then secure 
y nery Ae tend af anpeuee and inducer torque dar to turbine raanifold. 
as follows: (See figure 15-12. 7 : 
A = Dimension recorded in step h, substep 4. eat Tabricate (Unethed annals ye eae i 
B = Dimension recorded in step h, substep 6. ae ‘in 3 Mi fe 
C Ay 5s stali plug and K- seal (13) in inlet (11). Torque 
C = Actual dimension recorded in step j. plug to 6 x5 in-ib and gafetywire. 


D = Dimension from volute face to inducer 
hub face, calculated and actual. 


A el eS A 


-— VOLUTF 


Record dimensions and verify that (A + B) - 
C =D, and that D calculated = actual measure- 
ment. 


: 


u. Verify impeller rib clearance as tollows: 
(See figure 15-13.) 


A = Dimension recorded in step h, substep 1. 
B = Dimension recorded in step h, substep 7. 
C = Dimension from inlet mating face of 

volute to X mark on face of impeller. 
D= Impeller rib clearance. 


PRIMARY 
a ONXINIZER 


Record dimensions and determine D=A - 
(B +C). 


If the oxidizer pump is heing assembled with a 
different serial-numbered impeller and/or 
spline sleeve, verify that D = 0. 100 40,009 inch. 


if the oxidizer putnp is being assembled with the 
same seriat-numbered impeller and spline 
sleeve, verify that the above requirements exist 
or the fcliowing: . Pigure 15-13. Rochecking Oxidizer ImpeUer 
D = D (dimension recorded in paragraph 15-9, PP Rome Ree 
atep o) +0.001 inch and 
D = 0, 100 (+0.003, - 9.008) inch 
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z. Apply (Method T) sealant and antiseize CAUTION 
dispersion RBO120-017 (Rocketdyne) to seal 
(15), then install seal tn groove of volute. (See 
figure 1-14, ) 


Damage to turbopump can result if 
4,000 ft-lb (651 psig actuator pres- 
sure) ig exceeded when increasing 

aa. Install piston rings (14) on inlet (11). torque on bolt (4). 


CAUTION ah, Using hydraulic torque tool T-5029452, jj 
torque bolt (4) in increments of approximately 

0. 001 inch until bolt is stretched 0. 011 40,901 
inch. Record dial indication of bolt stretch and 
hydraulic to: que tool preseure for each incre- 


Side movement while lowering inlet 
onto the volute can cause damage to 
the wear-ring if the wear-ring con- 


tacts the inducer. ment. (See figure 15-15.) When bolt (4) is 
av. Using lift and holding tool T'-5028673 and stretched to 0.010 inch, fit check cap (3) to 
ring compressor T-5028674, install inlet (11) splines of bolt (4) and slots in inducer (8) so that 
on turbopurnp volute with washers (10) and proper alinement is obtained before reaching 
bolts (9). Make sure inlet is lowered straight maximum bolt stretch. 
onto volute without any side movement. al. Remove torque and inspection tool 
NOTE T-5029467 and hydraulic torque tool T-5020452. 
The inlet must be installed with plug aj. Remove fasteners securing torque bar 
(12) lonated 140 degrees clockwise T-5026432 to turbine manifold and disengage ping 
from the volute attach lug. (Volute from secund-stage turbine wheel. Using heavy 
attach lug = zero. } page, commercial grade plastic sheet, wrap 


torque bar to protect flanges during removal; 
then carefully remove torque bor from between 
flanges of heat exchanger and turbine manifold. 


ac. Torque bolts (9) to 488 412 in-lb, and 
saietywire. 


ad through af. (Deieted) ak. Measure and record a dimension from 


ag. Install hydraulic torque lool T-5029452 top of inducer (8) at V-mark to top of inlet (11) 
on inlet (11); then install torque and inspection at 12 o'clock position. (Volute attach lug = 
tool 1'-5029467. Set check fixture and record 12 o'clock. }) Record actual dimension, 


dial indication. 
NOTE 


If turbopump is on engine, it will be 
necessary to uge adapter T-5035941 
and adapter T-5035940 with Iydrau- 
lic torque tool 'T-5029452 pecause of 
engine interface panel interference. 


NOTE 
PISTON RING WITH DIAGONAL JOINT 
TO BE INSTALLED AS SHOW'S. PISTON 
RING WITH VLRTICAL JOINT MAY BE 
INSTALLED IN EITHER POSITION, 


INLET (11) —. ae eee BOLT (9} 


SEAL (15) GO, jaan WASHER (10) 
—s 


PISTON RING (14) 


peTAit A F1+3-2-51 


A on ED it | NAO 


Figure 15-14, Turbopump Onidizer {niet Installation 
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NUMBER EACH POINT OF CURVE IN NUMERICAL SEQUENCE, 
STARTING WITH 0, (A MINIMUM OF 5 POINTS INCLUDING 
0 AND MAXIMUM STRETCH MUST BE FLOTTED, } 


0.015 . . 
oo |b. ae = i a 
0,013 
a. 012 
0.011 
6. 010 
0.009 
0. 00B 


0. O07 


BOLT STRETCH ANCHE) 


0. 006 


0,095 


Porm) Di } ai zi 


" HH 
ositeia: 


90 = 1,000» 1,309 1, 200 


4,001 


ACTUATOR PRESSURE (PSIG) 


NOTE 
4,000 FOOT-POUNDS » 651-PEIG ACTUATOR PRESSURE (PUSHING) 
4,000 FOOT-POUNTS « 86/-2SG ACTUATOR PRESSURE (PULLING) 453800-0-6A 


Figure 15-15. Typical Chart for Plotting Bolt Stretch 
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al. Measure and record the following dimen- 
sions to verify the actual radia] clearance be- 
tween outside diameter of inducer (8) and inside 
diameter of inlet (11) in 4 places. 


(1) Sweep inlet (11) inside diameter to find 
point closest to ahait. Identify as polnt MC 
(minimum clearance), Record the angular leca- 
tlon by degrees clockwise from attach lug. 


{2) Record actual) location of point MC; then 
turn shaft to rotate inducer (8) and measure with 
clearance ping T-5041812 to locate point on in- 
ducer (8) that sweeps clogest to point MC on in- 
let (11) and identify as X. 


(3) Record actual minimum clearance he- 
tween points X and MC. 


(4) Rotate point X of inducer (8) to a post- 
tlon 90 degrees from point MC and record clear- 
ance. 


(5) Rotate point X of inducer (8) to a pos!- 
tion 180 degrees from point MC and record 
clearance. 


(6) Rotate point X of inducer (8) to a posi- 
tion 270 degrees from point MC and record 
clearance. The radial clearance between inducer 
(8) and intet (11) must be 0. 167 inch minimum. 


am. Install cap (3). If necessary, to over- 
come an interference fit, can may be heated to 
250° F maximum for installation. 


CAUTION 


Do not exceed an axial load of 200 
pounds when inatalling the cap since 
damage to the cap or inducer can 
rest. 


amA. After cap (3), inducer (8), and bolt (4) 
have returned to ambtent temperature, install 
lockwasher (2) and bolt (1). Torque bolt to 
125 +5 inch-pounde. 


an. DPefurm lockwasher (2) into one indenta- 
‘ tion on bolt (1) and one Indentation on cap (3). 
(See figure 15-4. ) 
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15-20A, INSTALLING INLET. This procedure 
is required if only the inlet was removed and 
the game inlet or a new inlet ig to be installed. 


a. Verify that ring 458955 in inlet (11) does 
not have dyed surfaces. If dye is present, the 
part must be stripped and cleaned, ag outlined 
in R-3896-3, Volume 1. 

NOTE 
If a new injet is to be installed, per- 
form the cornplete procedure. If the 
same inict that was removed in para- 
graph 15-8A is to be instailed, omit 


steps aA through f; then install inlet 
ag outlined in steps g through k. 


aA. Using a dial indicator, sweep the pilot 
inside diameter for volute; then sweep the wear- 
ring inside diameter to find point where greatest 
distance exists between both diameters. Idenfity 
this point as A and record its location. (See 
figure 15-15. ) 


b. Set dial indicator on zero at point A; then 
sweep wear-ring inside diameter 180 degrees 
and record indicator reading at thig point as B. 
Disregard dia] indicator sign and record magni- 
tude only. 


c. Measure and record inside diameter of 
wear-ring center land on a line from A to B and 
identify and record this dimension as DWR. 


d. Using a dial indicator, rotate shaft to indi- 
cate impeller outside diameter at wear-ring 
area. Locate the point on wear-ring area that 
sweeps closeat to volute. Identify this point as 
C and record its location. 


é. Set dial indicator on zero at point C; then 
turn shaft to rotate impeller 180 degrees and re-~ 
ecrd indicator reading at this point as D. Dis- 
regard dial indicator sign and record magnitude 
only. 


f. Determine impeller minimum radial clear- 
ance as follows: 


B = dial indicator reading recorded in 
step b 
DWR = weas-ring diameter recorded in step c 
D = dial indicator reading recorded in 


atep e 
PWR - (16.990 4D +p) _ Minimum 
a6. . 


clearance 
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Figure 15-15A, Determining Oxidizer Inlet 
Minimum Radial Clearance 


g. Verify that plug (12) and K-seal (13) are 
installed and safetywired. 


h. Apply (Method T) sealant and antiseize 
dispersion RB0120-017 (Rocketdyne) to seal 
(15); then install seal in groove of volute. (See 
figure 15-14.) 


i, Install piston rings (14) on inJet (11). 
CAUTION 


Side movement while lowering the 
inlet ento the volute can cause 
damage to the wear-ring if the 
wear-ring contacts the inducer. 


j- Using lift and holding tool T-5028673 
and ring compressor 1'-5028674, carefully install 
inlet (11) on volute. Make sure inlet is lowered 
straight onto volute without any side movement, 
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NOTE 


The inlet must he {nstalled with 
plug (12; located 140 degrees 

clockwise from the volute attach 
Jug. (Volute attach lug = zero. ) 


k. Secure inlet (11) to volute with washers 
(10) and bolts (9). Torque bolts to 488 +12 in-lb, 
and safetywire. 


15-21. TESTING. 


15-22. Testing of the turhbopump after linited 
rapair consists of leak-testing the oxidizer 
puinp primary shaft seal. Additional leak- 
tests tu determine that exces leakage does 
not exist may be performed ou the fuel purap 
primary and inlet seals, and tre No. 1 and 
No. 2 bearing seals. A turbopump torque-test 
is performed to determine that breakaway and 
running torques are within specihed valuag. 
Voluines of gases ineasured at the pressure 
indicated must be corrected tu 14.'' psia and 
60° F. Lenk-test corapound (MIL-1.-25567) is 
used to teat for static seal leakage. Static 
seal joints, fittings, and seams inus! be com- 
pletely covered with leak-lest compound. The 
lack of bubbie formation on joints, fit:ings, and 
seams is considered zero leakage. Static seal 
leakage tests are considered acceptable when 
specified requirements are obtained w.thin a 
period of 2-5 minutes. Tests must be ver- 
formed with the turbopump in the vertical 
(within 15 degrees) pozition unless otherwise 
specified. The pressurant used for leat-tests 
is gaseous nitrogen (MIL-P-27401), 


NOTE 


If the turbopump is inatalled on the 
éngine and the propellant valves are 
closed, test plates spevified to be 
installed on the oxidizer and fuel 
pump outlets must net be Inatatled 
and applicable linea must be re- 
moved to obtain specified seal leak- 
ages at a point as close to the turdo- 
pump as is practical. 


@ Minimum and maximum leakage 
va,ues must be recorded and made 
available to the Rocketdyne Renre- 
sentative for transrnittal to Engi- 
neering. 
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Procedure Res: lt 
16-23, PRIMARY OXIDIZER SEAL (NO. 1 SEAL) LEAK-TEST, 


a. Make sure test equipment used for this None. 
-test has been cleaned for liquid oxygen service. 


WARNING 


Contaminated parts used in a liquid oxygen system can cause 
an explosion resulting in serious injury to personnel and 
damage to equipment. 


b. Remove ciosure from oxidizer pump inlet, None. 
Remove outlet closures if oxidizer outlet ducting 
is removed, 


c. Install pressure test fixture T-50365571 or None. 
9020163 on oxidizes pump inlet. Pressure test 
fixtures T-§029689 are also required on the 
oxidizer pump outlets if oxidizer outlet ducting 
is removed. 


d. Make sure primary oxidizer seal drain None. 
Hine is open to atmosphere. 
e. Slowly pressurize oxidizer pump to 80 +5 No fitting, cap, or static seal Jeakage is 
psig and jeak-test all fittings, caps, and static ailowable. 
seals with leak-test compound. Record locations 
of leakage, 
WARNING 


The following procedure uses cleaning compound, which is 
volatile. Use in a well-ventilated area since the vapors 
displace the oxygen in the air, resulting 1 suffocation. 


eA. Remove all leak-test compound from None. 
joints and fittings with a clean, Ory cloth, or 
by flushing inaccessible areas with cleaning 
compound (MIL-C-81342), 


{. Reduce pressure to zero; then repair any Oxidizer pump is depressurized. 
leakage before continuing leak-test. 
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Eracedure 


g. Slowly pressurize oxidizer pump at the 
following pressures, iu the order listed; and 
measure for leakage at oxidizer seal purge 
drain line. Rotate turbopump shaft during 
leak-test a minimum of one revolution in each 
direction, One revolution of turbopump shaft 
requires five revolutions of turbopur.p torque 
gear. Record minimum and maximun leakage 
rate for either rotating or stationary, Maxi- 
mum allowable leakage must not exceed speci- 
fied arnount for the following conditions and 
pressure values: 


(1) New or overhauled seal at installation only: 


Pressure 
(psig). 
3319.5 
10 41 
80 15 
(2) New, overhauled, or existing seal at 
all other times: 
Pressure 


(psig) 
3 +0.5 


10 +i 
80 +5 


h. Reduce pressure to zero and remove test 
equipment, 


i. Inepect interior areas for contamination 
and foreign materiais; then install protective 
closures at the oxidizer pump inlet and outlets 
and cap the primary oxidizer sea] drain line. 


15-24. 


a. Make sure No. 1 bearing lube seal drain 
(No. 3 seal) and primary oxidizer seal drain 
are vented ta atmosphere. 


b. Install pressure test fixture T~5028675 
at the panel-mounted gas purge inlet fitting. 


c. Pressurize the intermediate seal through 
the fixture to 50 +5 psig. 


d. Using two flowmeters, measure and 
record leakage from the following druins at 
the same time. 


(1) Primary oxidizer seal drain, 
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Regult 


Maximum Leakage 
seim 


200 
200 
400 


Maximuin,  eakage 
(scim) 


500 
500 
700 


Oxidizer pump is depressurized., 


None, 


INTERMEDIATE SEAL (NO. 2 SEAL) LEAK-~TEST. 


None, 


None. 


None, 


Leakage must not exceed: 
2,500 scim for newly installed seal. 


3,500 scim for existing seal. 


R-3896-3 


Volume [I 
Procedure Result 
(2) No. 3 seal drain. Leakaye must not exceed: 
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2,500 scim for newly installed seal. 
3, 900 sciin for existing seal, 


e. Reduce pressure to zero, remove test Gas purge inlet and intermediate seal cavity is 
equipment, and install protective closures, depressurized. 
NOTE 


If either or both of the drains exhibit zero leakage, an isolation 
test must be performed as outlined In paragraph 15-24A to de- 
termine if purge supply or drain lines are obstructed, 


J5-24A, INTERMEDIATE SEAL ISOLATION LEAK-TEST. This test is required only if either or 
both of the drains exhibited zero leakage while performing an intermediate seal leak-test 


(paragraph 15-24), 


a. Perform an intermediate seal leak-test Same results as specified in paragraph 15-24, 


at 10 15 psig as outlined in paragraph 15-24, 
except rotate turbopuinp approximately 2 revo- 
lutions (10 revolutions of torque gear drive). 
Measure and record leakage. 


NOTE 
if either or both drains exhibit zero leakage, step b must he 
performed, 
b, Perform an intermediate seal leak-test Maximum allowable leakape at each drain is 
as ovtlined in paragraph 15-24, except increase 5,000 scim. 


nressure to 80 +8 psig and rotate turbopump 
app imately 2 revolutions (10 revolutions of 
torque yrear drive). Measure and record leak- 
age sin sltaneously from primary and iater- 
mediate seal drains. 


NOTE 
If either or both drains still exhibit zero leakage, backflow 


pressure acruss the intermediate sea) from the primary 
oxidizer seal drain side as outlined in steps c through k. 


c. Make sure test equipment has heen None, 
cleaned for liquid oxygen service. 


WARNING 


Contaminated parts used in a liquid oxygen system can cause 
an explosion resulting in serious injury to personnel and dam- 
age to equipment. 


d. Remove closure from oxidizer pump inlet, None. 
Remove outlet closures if oxidizer outlet ducting 
ig vemoved. 
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Section XV 
Paragraph 15-25 


Procedure 
e. Install pressure test fixture T-5035571 or 
9020163 on oxidizer pump imlet. Pressure test 
fixtures 'l'-5028639 are also required on the 
oxidizer pump outlets if oxidizer outlet ducting 
is removed. 


f. Make sure No, J bearing lube seal drain 
is vented to atmosphere. 


g. Pressurize oxidizer pump inlet lo 30 
(+0, -5) psig. 


h, Pressurize primary oxidizer seal drain 


cavity to 30 (10, -5) psig to backflow pressure 
"across the intermediate seal, 


Observe for 
pressure venting from No. 1 bearing lube seal 
drain and intermediate seal purge inlet. 


NOTE 


R-3896-3 
Volume TJ 


Result 


None, 


None. 


Oxidizer pump inlet pressurized. 


Primary oxidizer seal drain cavity pressurized. 


Giseous nitragen flow from the No, 1 bearing lube seal drain indi- 
cates that the primary oxidizer seal drain and No. 1 bearing lube 


seal drain are not obstructed. 


Gascous nitrozen flow at the inter- 


inediate seal purge conuect indicates an unrestricted inlet conrlition. 


i. Reduce pressure to the primary oxidizer 
seal drain cavity to zero; then reduce pressure 
to the oxidizer pump inlet to zero. 


j. Remove test equipment and install pro- 
tective closure on the oxidizer pump inlet. 


k. Perform an intermediate seal leak-test as 
outlined un paragraph 15-24 to determine if the 
purge supnly line is clear and not obstructed. 


15-25, 


a. Remove protective closures fram fuel 
pump inlets. 


b. Check for presence of liquid fuel and re- 
cord amount and location; then remove fuci. 


c. Install fuel pump inlet test plate 9020162 
on No. 1 {uel pump inlet, and fuel pump inlet 
test plate 9020161 on No. 2 fuel pump inlet. 


d. (Deleted) 


e. Cap one of the two primary fuel seal 
drains and one of the two fuel inlet seal drains. 


f. Pressurize pump to 30 +2 psig; then 
meagure and record leakage from uncapped 
primary fuel seal and fuel inlet sea] drains. 
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Primary oxidizer seal drain cavity and oxidizer 
pump inlet depressurized. 


None. 


Same results as specified In paragraph 15-24, 


FUEL PUMP PRIMARY SEAL (NO, 5 SEAL) AND INLET SEAL (NO. 6 SEAL) LEAK-TEST. 


None. 


None, 


None. 


None. 


Maximurn allowable leakage at each location is 
50 scim. 


R-3896-3 
Volume II 


Procedure 


g. Increase pressure to 80 45 psig; then 
measure leakage from uncapped primary fuel 
seal aud fuel inlet seal drains. Record actual 
leackage at each Location. 


h. Reduce pressure to zero, remove test 
plates and fixtures, and install protective 
clogures. 


Section XV 
Paragraph 15-26 


Result 
Maximum allowable leakage is 50 scim. 


Fuel pump is depressurized. 


15-26. NO. 1 AND NO. 2 BYARING SEALS (NO. 3 AND NO. 4 SEALS) LEAK~-TEST, 


a. Plug one of the two No. 1 and No. 2 
bearing lubrication drain outlets. 


b. Disconnect No. 3 hearing lubrication 
feed line and No, 1 and Nu. 2 bearing jubrica- 
tion reea line from bearing coolant control 
valve; then install pressure test fixture 
T+CO35912 on No. 1 and No, 2 bearing 
lubrication feed Hne. 


bA. Install pressure test fixture 1T-5028675 
até panel-niounted gag purge inlet fitting. 


ec. Vent oxidizer-gide lubrication seal drain 
to atrrosvhere. 


d. Make sure primary fuel seal and fuel- 
side lubrication seal drain ports are open. 

dA. Pressurize intermediate seal through 
test fixture T-5028675 to 80 +5 psig. 


e. Connect a flowmeter to unplugged No. 1 
or No. 2 bearing cavity drain in fuel volute. 
Pressurize No. 1 and No. 2 bearing cavities 
through flowmeter to 30 +2 psig and measure 
leaki ge. Record actual leakage. 


{. Leak-test static seals, caps, and fittings. 


None. 


None. 


None. 
None. 
None. 
Intermediate seal ig pressurized. 


Actual leakage. 


No leakage is allowable, 


WARNING 


The following procedure uses cleaning compound, which is 
volatile. Use in a well-ventilated area gince the vapors dis- 
place the oxygen in the alr, resulting in guffocation. 


1A, Remove aj) leak-test compound from 
joints arial fittings with a clean, dry cloth, or by 
"lt shiv, inaccessible areas with cleaning 
2° *ryound (MIL-C-813902). 


1 «©Using a flowmeter, measure and record 
“4 se al fuel-side lubrication seal drain. 


h. Determine oxidizer~side lubrication seal 
leakage by subtracting leakage measured in 
step g from total leakage measured in step e. 

i, Reduce pressure at Nu. 1 and No. 2 bear- 
ing cavities to 15 4) psig and measure leakage. 
Record actual leakage. 

j. Using a flowmeter, measure leakage at 
fuel-side lubrication seal drain. Recor 
actual leakage. 


k. Determine oxidizer-side lubrication seal 
leakage by subtracting, leakage measured in 
step j from total leakage measured in step i. 
Record calculated leakage. 


None. 


Maximum allowable leakage is 50 scim. 


Maximum allowable oxidizer-side lubrication 
seal leakage is 25 scim. 


Actual leakage. 


Actual leakage. 


None. 
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Paragraph 15-27 Volume II 
Procedure Result 

1, Reduce pressure to No, 1 and No. 2 No. 1 and No. 2 bearing cavities are de- 
bearing cavities to zero, pressurized. 

1A. Reduce pressure to intermediate seal Intermediate seal is depressurized. 
to zero. 

IB, Remove test equipment aud instail None. 
protective closures, 

m. Install bearing lubrication feed lines. None. 


Torque bolts to 40-50 inch-pounds. 
15-27. TURBOPUMP TORQUE-TEST, 


a. Remove cap on torque gear housing None. 
located aft of bearing coolant control valve. 


b. Install tarque wrench with a suitable ex- None. 
tension to hex fitting of torque gear drive. 

c. Engage torque gear drive to torque gear Torque gear drive is engaged with torque 
by depressing lockpin located at side of tarque gear. 
gear housing and pushing in on extension and 
torque wrench. ’ 

d. With torque gear drive shaft held in, Maximum toraue for either breakaway or 
slowly rotate turbopump shaft in both clockwise running is 20 foot-pounds. Binding, rubbing, 
and counterclockwise directions, One revolu- and scuffing nolees, or uneven torque must 
tion of the turbopump shaft requires five reyo- not occu, 


lutions of the turbopump torque gear. Record 
maximum breakaway and running torques for 
each direction 

| NOTE 


If binding, rubbing, and scuffing noises, or uneven torque occurs. 
the torque gear must be lubricated as outlined in steps h through m. 


e. Remove torque wrench and extension. None. 
f. Make sure torque gear drive is fully None. 
pulled out and is held in this position by 
lockpin, 
CAUTION 


If the shaft is not fully pulled out, serious damage to the turbopump 
ean occur. 


g. Install torque gear housing cover, None. 


NOTE 


Steps h through m ave applicable only if the turbopump torque gear 
requires lubrication to reduce binding, rubbing, and scuffing noises, 
or uneven torque of the torque gear. 


h. Remove cap from torque gear housing. None, 
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Volume II 
Procedure Result 
i. Lubricate torque gear shaft with pi eserva- None, 


tive WD-40 (Rocket Chemical Co). Apply pre- 
servative WD-40 by holding the can a8 close as 
possible, and concentrating the spray between 

torque gear shaft and housing. 


j. Rotate and move shaft in and out so that None, 
preservative WD-40 ie worked into all areas 
between shaft and housing. 


k. More than one application of preservative None, 
WD-40 may be necessary while performing 
step j to give maxiinum penetration between 
shaft and housing. 


1. Perform a turbopump torque-test as out- Same as steps a through g. 
lined in steps a through ¢ to determine if bind- 
ing, rubbing, and sceifing noises, or uneven 
torque of the torque gear has been reduced. 


WARNING 


The following procedure specifies trichl. soethylene, which is a 
toxic solvent. Inhalation of its vapors or prolonged contact with 
the liquid can cause serious irjury or death. 


@ The followlng procedure specifies cleaning compound (MIL-C-81302), 
which is volatile. Use {na well-ventilated area aince the vapors 
displace the oxygen in the alr, resulting in suffocation. 


m. Clean excess preservative WD-40 from None, 
torque gear and housing with a clean, white 
nylon cloth, moistened with trichloroethylene 
(MIL-T-27602) or cleaning compound 
(MIL-C-+81902), 


ne Install heat exchanger end heat 
exchanger ducts and hoses or connect heat 
exchanger to turlbopwnp turbine manifold. 
Applicable procedures are outlined in 
R= 3896-3, Volum. I. 
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Paragraphs 15-28 through 15-39 and 

figures 19-16 through 15-19 deleted. 

All data on pages 15-27 through 15-32 deleted. 
15-40. THERMOSTAT NA$-27311. 


15-41, The following procedures contain 
cleaning, inspecting, repairing, and testing 
information required to maintain the thermostat. 
Since the thermostat is hermetically sealed, 

no digagsembly or assembly is possible. See 
figure 15-20 for test equipment. Refer to 
R-3896-3, Volume } for protective packaging 
for the thermostat. 


Section XV 
Paragraphs 15-28 to 15-41 
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Section XV R-2896-3 

Paragraphs 15-42 to 15-48 Volume Ii 

Part Number _ : Nomenclature : Use = 
None Temperature calibration unit, Controls liquid bath temperature 


capable of operating and con- 


during actuation testing. 


troiling a Liquid bath in the 
range of -20° to +210° F. 


None Laboratory thermometer, 
capable of measuring tem- 
peratures in the range of 


-20° io +210° T, 


rr ee a iene Mercere enmintr teeta i 
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Measures liquid bath temperature 
during actuation testing. 
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Figure 15-20. Test Equipment for Thermostat 


15-42. CLEANING, 


15-43. Clean thermostat electrical connector 
and exterior surfaces as outlined in R-3896-3, 
Volume I, 


16-44. INSPECTING AND REPAIRING. 


15-45. ‘The thermostat is inspected visually; 
no special tools are required. Inspect thermo- 
stat for general condition and for damaged 
electrical connector, connectcr pins, and 
mounting brackets. Repairing the thermustat 
is Limited to repairing minor thread damage, 
corrosion, nicks, burs, scratches, and bent 


15-48. SWITCH NO. 1 ACTUATION TEST. 
Procedure 


a. Connect multimeter across pins A and B 
of electrical connector, 


b. Prepare temperature calibration unit for 
uge with a water bath. Place thermometer in 
water bath, und adjust unit for a temperature 
of less than 80° F. 


c. Place sensing end of thermostat in 
water bath stabilized at a temperature of less 
than 80° F to make sure contacts are closed. 


d. Raise temperature cf water bath to 
99° 42° F and allow to stabilize for 15 minutes 
minimurn. 


e. Raise temverature of water bath 3° F 
every 541 minuteg until thermostat contacts 
open as indicated by multimeter. Record indi- 
cation. 


f. Lower temperature of water bath to 


98° +2° F and allow to stabilize for 15 minutes 
minlinum. 
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connector pins. (Refer to R- 3896-3, Volume f, 
for general repair procedures. ) 


15-46. TESTING. 


15-47. This procedure outlines reauirements 
for testing the thermostat using a temperature 
calibration umt, laboratory thermometer, and 
ohmmeter. Any deviations, including the use 
of other test equipment, must be equivalent to 
the test requirements, safety standards, and 
equipment specified in this procedure. 


a era tattered tt oI ER 5 meter tne EE AC ESR er TG eS tS 


Hiesult 


Multimeter indicates position of contacts, 


Water bath begins to stabilize at temperature 
setting. 


Multimeter must indicate continuity. 


Contacts must remain closed as indicated by 
multimeter. 


Contacts must cpen at 110° 18° FP. 


Contacts must remain open as indicated by 
multimeter. 


R-3896-3 
Volume H 


Procedure 


ee 


g. Lower temperature of water bath 3° F 
every 5 +1 minutes until thermostat contacts 
close as indicatea by multimeter. Record 
indication, 


h. Remove thermostat from water bath, 
disconnect multimeter, and secure equipment. 


15-49. SWITCH NO. 2 ACTUATION TEST. 


a. Connect multimeter across pins A and C 
af electrical connector. 


b. Prepare temperature calibration anit 
for use with a water bath. Place thermometer 
in water bath and adjust unit for a temperature 
of less than 140° £. 


c. Place sensing end of thermostat in water 
bath stabilized at a temperature of less than 
140° F to make sure contacts ave closed. 


d. Raige temperature of water bath to 
191° +2° F and allow to stabilize for 15 minutes 
minimum. 


e. Raise temperature of water bath 3° F 
every 5 +41 minutes until thermostat contacts 
open as indicated by multimeter. Record 
indication. 


f. Lower temperature of water bath to 
158° +2° F and allow to stabilize for 15 minutes 
minimum, 


z, Lower temperature of water bath 3° F 
every 5 +1 minutes until thermostat contacts 
close as indicated by multimeter. Record 
indication. 


h. Remove thermostat from water bath, 
disconnect roultimeter, and secure equipment. 


Section XV 
Paragraph 15-49 


Result 


Contacts must close at 90° i5° F. 


None. 


Multimeter indicates positlon of contacts. 


Water bath hregins to stabilize at temperature 
setting, 


Multimeter must indisate continuity. 


Contacts rust remain closed as indicated by 


multimeter. 


Contacts :nust open at 199° 45° F, 


Contact 3 must remain open as tndicated by 
multimoter. 


Contacts must close at 150° £5° F. 


None. 
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Paragraphs 16-50 to 15-5) Volume II 
15-50. SWITCH NO. 3 ACTUATION TEST. 

WARNING 


The following procedure uses methanol which is flamymable 
and must not be used neav heat, sparks, or open flame. It 
is a toxic solvent. Inhalation of its vapors or prolonged 
contact with the liquid can cause serjoug injury or death. 


Procedure 


a. Connect multimeter across pins C and D 
of electrical connector. 


b. Prepare temperature calibration unit for 
use with a methanol] (Federal Specification 
O-M-232) bath. Place thermometer in bath, 
and adjust unit for a temperature of legs than 
-10° #, 


c. Place gensing end of thermostat in bath 
stabilized at a temperature of less than -10° F 
to make sure contacts are open. 


d. Raise temperature of bath to 7° +2° P and 
allow to stabilize for 15 minutes minimum. 


e. Raise temperature of bath 3° F every 
5 +1 minutes until thermostat contacts close as 
indicated by multimeter. Record indication. 


f. Lower temperature of bath to 13° +2° F 
and allow to stabilize for 15 minutes minimum. 


*, Lower temperature of bath 3° F every 
5 +1 minutes until thermostat contacts open as 
indicaled by multimeter. Record indication. 


Result 
Multimeter indicates position of contacts. 


Methanol bath begins to stabilize at temperature 
setting. 


Multimeter must not indicate continuity. 


Contacts must remain open as indicated by 
multimeter. 


Contacts must close at 15° 45° F. 


Contacts must remain closed as indicated by 
multimeter. 


Contacts must open at 0° 210° F, 


h. Remove thermostat from bath, disconnect None. 
multimeter, aud secure equipment. 
15-51. INSULATION RESISTANCE TEST. 
CAUTION 


The connector must be dry prior to performing the resistance 
test since moisture could cause the insulation to break down. 


Using a megohmmeter, apply 500 +25 vde for 
5-60 seconds between each pin and case indi - 
vidually and measure resistance. 
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Resistance must be 50 megohms minimum. 
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SECTION XVA 
TURBINE 


154-1. TURBINE, or removed from the engine, Repair procedures 
consist of disassembling, cleaning, inspecting 

15A-2, Turvine repair is limited to replace- and repairing, and asseinbling. See figure 

ment of the primary ind secondary hot-gas 15A-~-1 for test equipment and spectal tools. 

seals, honeycon'b geal, and minor repair or Refer to R-3896-4 for protective closures, 

replacement of those parts that must be re- 

moved to replace the seals, Turbine repair 

may be performed with the turbopump Installed 


FO ES TA cine ACNE AY STE 


Part No, Nomencluture Use 
J ~#« %100029, or Manifold Sling Handles turbine manifold. 
equivalent 
V2. 1-502 1831 Seal Installation Tool Guides veal over ledge of shalt. 
7 .T-5018066 Pressure-'T'est Fixture Pressutizes seals before installing turbine wheels. 
‘dom 8100047, or Turbine Wheel Sling Handa turbine wheels. 
equivalent 
— '£-5026435 Guide Pins Guides firgl-stage turbine wheel onto shaft. 
a J-5025915 Stator Holder Holds siator blades whlle assembling. 
-T »§ 03 1012 -——--------— Depth. Micrometer —~——------—.- ‘Takes turbina meaguremérts. 
Zz T-5044634, or Stator Retainer Clamps Clamps atator retatner for taking dlmenatons. 
equivalent 
/ 2/+ None Parallel Bar (48 Inches Provides reference plane to take measurements 
long) across turbine exhaust. 
if {.* None Parallel Bars (12 inches Provides reference plane to méagure thickness 
long) of stators and wheels. 


Ss TR At ee eo 


~ Bigure 15A-1. Test Equipment and Special “Tools for Turbine _ 


Figure 15A-2 deleted, 
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Section XVA 
Paragraphs 1L5A-3 to 15A-4 


SA-3. DISASSEMBLING. 


154-4, Disassemble the turbine as required 
to accomplish necessary repairs and replace- 
ment. See figure i5A-3 (or paris and index 


numbers, The heat exchanger must be removed 


prior to disassembly, if the turbopump is in- 
stalled on the cngine. Use depth micrometer 
T-5021812 to take measurements during this 
procedure, 


NOTE 


Measurements taken during disas- 
sumbly of the turbine must be re- 
eorded and made avallable to the 
Rocketdyne representative for 
transmittal to engineering. 


When taking turbine dimensions, 
the turbine inlet is considered as 
the 12:00 o'clock position. All 
other clock positions are clockwise 
when looking into the turbine 
exhaust end of the turbopump, 


To accurately measure thickness 
of stators and wheels at blade 
shrouds, two parallel bars must 
be used. The bars must be ligh'ly 
clamped across the part and the 
dimension taken between the two 
bars. 


a, Remove insulation (32 through 36) from 
water shieid, 


b. Remove clamps (37, 38), then carefully 
remove covers (39). 


ec. Remove nuts (18), washers (19), and 
holts (27) that hold shields (30,31) together. 


d, Remove nuta (18) washers (20,21) and 
bolts (28,29) then remove shields (30,31). 


e, Remove plug (53) and K-seal (54). 

f. Measure and record dimension from par- 
allel bar to wheel (3) inner shroud at 4:00 
v'clock position. (Sve figure 15A-8.} Record 
as dimension C. 


g. Attach turbine wheel sling 8100647, or 
equivalent, and an overhead hoist to wheel (3). 
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NOTE 


Wheel (3) weighs approxiriately 
240 pounds. 


h, Remove nuts (1) and lock-~tabs (2); then 
carefully remove wheel (3). Remove spacer (4). 


i. Measure and record the following dimen- 
sions at 4:00 o’elcck position: (See figure 
15A-8, ) 


A= Dimension from paralie! bar tc 
segment (7) inner shroud. 


B= Thickness of whee) (3) at inner 
shroud, 


NOTE 


Stator retainer ciamps T-5044634, 
or equivalent, must be usd ta hold 
retainer (6) against flange of mani- 
fold (62) when taking dimension A, 


@ The saine parallel bar must be used 
that was used in step [, to obtain 
accurate measurements. 


j. Using dimensions obtained In steps f and 
{, determine second-stage wheel-to-seginent 
clearance: A - (B+ C)= D wheel clearance. 
Record calculated clearance for 4:00 o'clock 
position, 


k. Measure and record dimension from mant- 
fold exit flange to segment (7) outer shroud at 
4:00 o'clock position. (See figure 15A-7,) Re- 
cord as dimension A, Use stator retainer 
clamps T~5094634, or equivalent, to hold re~ 
talner (6) against flange of manifold (52) when 
taking this dimension. 


1, If turbopump is in the horizontal or verti- 
cal position with the turbine end down, stator 
hoider T-6025915 must be securely installed 
betore loosening screws (5). 


m. Chalk index segments (7) ina clockwise 
direction starting at 12:00 o'clock position. Ro- 
tate screws (5) into manifold (52) until they clear 
retainer (6); then remove retainer from mani- 
fold, 


n. Using stator holder T-5025915, remove 
segments (7) from manifold (52). 
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Figure 15A-3. Turbine--Exploded View (Sheet 1 of 2) 
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1 Nut 16 Seal 3} Shield 
2 Lock~Tab 17 Seal 31A Shield 
a Wheel 18 Nut 32 Insulation 
4 Spacer 19 Washer 33 Insulation 
5 Serew 20 Washer 34 Insulation 
6 Retainer 21 Washer 35 = Insulation 
7 Segment 22 Clamp 36s Insulation 
8 Sea, 23 Nut 37 Clamp 
9 Balt 24 Washer 38 Clamp 
10 Lock- Tab 25 Screw 3y Cover 
11 Wheel 26 ~=s- Bracket 40 Fin | 
12 Bolt 27 Bolt 41 Nut 
13 Bolt 28 Bolt 42 Washer 
14 Seal 29 Bolt 43 Washer | 
15 Seal 30 Shield 44 Bolt 
Figure 15A-3. Turbine--Exploded View (Sheet 2 of 2) 
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Washor 
Dampener 
Nut 
Washer 
Balt 
Washer 
Pin 
Manifold 
Piug 

K- Seal 
Bolt 
Washer 
Clevis 
Retainer 
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o. Measure and record the following dimen- 
sions at 4:00 o'clock position: (See figure 
15A-7, ) 


B= Thickness of segment (7) outer 
shroud. 


C= Dimension from manifold exit flange 
to wheel (11) shroud. 


p. Using dimensions obtained in steps k and 
o, determine first-stage wheel-to-segment 
clearance: C - (A + B)= Dwheel clearance. 
Record calculated clearance for 4:00 o'clock 
position, 


q. Measure wheel (11) to seal (8) clear- 
ance, 360 degrees around wheel. (See figure 
184-5.) Record actual elearance at 12:00, 
4:00, and 3:00 o'clock positions. Also record 
minimum clearance and clock position. 


r. Remove seal (8) from manifold (62). 


s. Measure dimension from manifold exit 
flange to whee! (11) shroud at 4:00 o'clock 
position, (See figure 15A-5.) Reeord as 
dimension C, 


t. Attach turbine wheel sling 8100647, or 
equivalent, and an overhead hoist to wheel (12), 


NOTE 


Wheel (11) weighs approximately 
230 pouncis. 


u. Remove bolts (9) and lock-tabs (16); 
then carefully remove wheel (12). 


v. Measure and record the following dimen- 
sions at 4:00 o'clock position: (See figure 
15A-5. ) 


A Dimension from manifold exit 
flange to nozzle. 


Bs Thickness of wheel (11) at shroud. 


w, Using dimensions obtained in steps s 
and v, determine first-stage wheel-to-nozzle 
clearance: A - (B+ C) = D wheel clearance, 
Reeord calculated clearance for 4:00 o'clock 
position. 


x. Remove nuts (1), lock-tabs (2), and 
bolts (12) from wheel (11). 


y. Remove bolts (49) and washers (50) that 
secure manifold diaphragm to bearing support. 


z. Remove bolts (13); then carefully remove 
seals (14, 15,17). 
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aa. Remove nut (23), washer (24), screw 
(25), and clamp (22). 


ab. Remove nuts (47) and washers (48); then 
remove bracket (26). 


ac. Remove cotter pins (40), nuts (41), 
washers (42,43 ,45) and bolts (44); then remove 
dampeners (46), 


ad, Attach manifold sling 8100923, or cquiva- 
lent, and an overhead hoist to manifold; then re- 
move pins (51) from clevises (57) and manifold 
attach lugs. If pins (51) bind, bolts (55) may be 
loosened slightly to remove pins. 


NOTE 


Manifold weighs approximately 402 
pounds, 


ae, Using overhead hoist, carefully remove 
manifold (52), Remove seal (16) from groove 
of hearing support, 


af. Remove bolts (57) and washers (56); then 
remove clevises (57) and retainers (58), 


ISA-5. CLEANING. 


15A-6. All parts must be cleaned to enable a 
thorough inspection for defects, wear, or dame- 
age as specified, Re-clean parts after repair. 
Cleaning procedures for fuel service are out- 
lined In R-3896-3, Volume 1. 


I5A-7. INSPECTING AND REPAIRING. 


15A-+8. Inspecting the turbine determines 
whether the individual parts have been damaged 
by mishandling or wear. Refer to figure 15A-4 
and inspect individual parts for the condition to 
be sought and the dispositions as to repair or 
replacement of the applicable part. Inspecting 
turbine thermal insulation is limited to dete, - 
mining acceptability only. Tears, nicks, 
seratches, etc. are acceptable if batting mate- 
rial (refrasil) remains within the incone! foil. 
Refer to ‘Technical Manual! R- 4896-8 for thermal 
insulation repair. 
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Paragraphs 15A-9 to 15A-10 Volume II 
Part Name and 

Index Number Inspecting 


Wheel (3) Visually inspect only. Removal of 
Wheel (11) carbon not required. If a discrepancy 
Spacer (4) is noted, clean off carbon to perform 


Manifold (52) a& more thorough {aspection, 


Retainer (6) 
Segment (7) 


Visually inspect only. Removal of 
carbon is not required. If a discrepancy 
is noted, clean off carbon and perform 
dye-penetrant inspection as outlined in 
R-3896-3, Volume I, 

Seal (&) Visually inspect honeycomb and anti- 
rotation stud. 


Seal (14) Visually inspect carbon segments. Do 
not disassemble housing. Make sure 


that snap-rings are engaged, 


Pin (51) 
Clevis (57) 


Visually Inspect. 


Repalring 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representative, 


Acceptability and repair require- 
ments to he specified by manu- 
facturer'a representative. 


Replace seal {f honeycomb is 
missing from back-up band or 

if anti-rotation stud is missing. 
Grooves ace acceptable in honey- 
comb, 


Replace seal if anap-ring is 
disengaged or if carbon segments 
are cracked. 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representative, 


Figure 15A-4. Inspecting and Repairing Turbine 


15A-9, ASSEMBLING, 


e When taking turbine dimensions, the 


turbine inlet is considered as the 


15A-10, The assembly procedures for the 
turbine must be performed in the order listed 
and all parts must meet the cleaning require- 
ments outlined in paragraph t5A-5. See figure 
15A-3 for parts and Index numbers. Use depth 
inicrometer T-5021812 to take measurements 
during this procedure. The lubricant used tn 
this procedure is thread compound C-5A 

(Felt Products) uniess otherwise noted, 
Specified lubrication procedures (methods) are 
outlined in R-3896-3, Volume I. 


NOTE a. 


12:00 o'clock position, All other 
clock positions are clockwise when 
looking into the turbine exhaust end 
of the turbupump. 


# To accurately measure thickness of 
stators and wheels at blade shrouds, 
two parallel bars must be used. The 
bars must be lightly clamped across 
the part and the dimension taken be- 
tween the two bars. 


Install retainers (58) and clevises (57) 


(with clevis dash numbers facing outboard) on 


Measurements taken during assem~ 
bly of the turbine must be recorded 
and made available to the Rocketdyne 
representative for transmittal to 
engineering, 


fuel inlet using washers (56) and bolts (55) 
Handtighten bolts only. 


NOTE 


Clevises (57) and pins (51) are ma- 
chined as matched sets to fit the indi- 


vidual attach lugs on manifold (52) 
The clevises are also match-marked 
for correct placement on the fuel inlet 
and must be installed according to 
match-marks and numbers. 


15A-6 Change No. 17 ~ 24 September 1969 


R-3896-3 


Section XVA 


Volume H 


b. Attach sling 8100923, or equivalent, to 
rnanifold (52), then carefully iff manifold with 
an overhead hoiSt and aline manifold attach lugs 
with clevises (57), 


c. Install pins (51) (correct number corre- 
sponding to clevis number) into clevises (57) and 
manifold attach lugs. Pin dash numbers must 
face outboard, 


d. Torque bolts (55) that secure clevises to 
fuel inlet to 600 +25 in-lb. 


e, Remove ping (51) from clevises (57) and 
manifold attach lugs, then carefully lower 
manifold (52) with overhead hoist. 


{. Safetywire bolts (55) with inconel lockwire 
MS20995N, 


g. Install! seal (16) in outer groove of bearing 
support. If seal does not remain in groove, ap- 
ply a thin coat of FS1281 grease (Dow Corning 
Corp) to 4 spots on seal to hold it in groove, 


h. Using overhead hoist, carefully lift mam- 
fold (52) end aline manifold attach lugs with 
clevises (57), Make gure that geal (16) 19 still 
correctly installed in groove before bottoming 
manifold in position. 


CAUTION 


Seal (16) must remain in place so 
that it will not be damaged. 


i. Install pins (51) into clevises (57) and 
manifold attach lugs. Pin dash numbers must 
face outboard and match clevis dash numbers. 


j. Install dampeners (46), bolts (44), 
washers (42, 43, 45) and nuts (41). Torque 
bolts (44) to 10 in-lb, then torque to next slot 
in nuts (41) and ingtall cotter pins (40). 


k. Install vracket (26); then install washers 
(48) and nuts (47) to secure dampeners to 
shield. Torque nuts to 60 +10 in-Ib. Install 
clamp (22) with screw (25), washer (24), and 
nut (23). Torque nut to 6-8 in: lb. 


|. Secure overhead hoist, then remove sling 
8100923, or equivalent, from manilold (52). 


m, Install seal (17) in bearing support. 


n. Using seal installation tool T-5021831, 
carefully install seals (14,15) on pump shaft. 


o. Lubricate (Method A) bolts (13) then 
install bolts to secure seals (14, 15). Torque 
bolts to 35 +5 in-Ib, and safetywire with inconel 
lockwire MS20995N. 


p. Install pressure-test fixture T-5018966 
over pump shaft and seals (14, (5). 


Connect a source of gascous nitrogen 
(MIL-P-27401) with an upstream flowmeter to 
pressure-test fixture, 


r. Slowly apply 30 psig pascous nitrogen to 
fixtures then measure leakage past seals (14, 
15), Combined leakage of seals must not ex- 
ceod 1,500 sein. 


gs. Reduce pascous nitrogen pressure to zero; 
then remove source of nitrogen and flowmeter 
from pressure-test fixture. 


t. Remove pressuro-test fixture, 


u. Lubricate (Method A) bolts (49); then in- 
stall washers (50) and bolts (49) to secure mani- 
fold chaphragm to bearing support. Torque 
bolts to 80 410 in-It, and safetywire with 
inconel lockwire MS20995N. 


vy. Lubricate (Method A) bolts (12); then in- 
stall bolts into wh’ (11). Secure bolts to 
wheel with lock-tabs (2) and nuts (1), Torque 
nuts to 530 £15 in-1b; then bend lock-tabs up on 
2 sides of each nut. 


w. Measure and record the following dimen- 
sions at 4:00 o'clock position: (See figure 
15A-5. ) 


A= Dimension from manifold exit 
flange to nozzle. 


B = Thickness of wheel (11) at shroud. 
NOTE 
These dimensions are used in step ab 


to determine first-stage wheel-to- 
nozzle clearance. 
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Figure 15A-5, 
x. Iubrieate (Method I) bolts (9). 


y. Using turbine wheel sling 8100647, or 
equivalent, and an overhead hoist, caretully 
HWft wheel (11); then guide wheel onto pump shaft 
with guide T-50264%5, Wheel (11) must be alined 
to pump shaft index pin. (See figure 154-6, } 


z. Secure wheel (11) to pump shaft with 
lock-tabs (10) and bolts (9), Torque bolts to 
1,250 +49 inch-pounds; then bend lock-labs up 
on 2 sides of cach bolt. 


aa. Measure dirrension from manifold exit 
flange to wheel (11) at shroud ai 4:00 o'clock 
position. (See figure 15A-5.) Record as 
dimension Cy 


ab. Using dirmensions obtained in steps w 
andaa, deterinine first-stage wheel-to-nozzle 
clearance: A+ (3+ C)= D wheel clearance. 
This clearance must be 0.476 (+0. 704, -0) 
inch, Record calculated clearance for 4:00 
o'clock position. 


ac. Install seal (8) inte manifold (52), 
154-8 
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Determining First-Stage Wheel-to-Nozale Clearance 


an. Measure wheel (11) to seal (8) clearance. 
560 degrees around whecl, (See figure 15A-5. ) 
This clearance must be 0,002 inch minimum. 
Record actual clearance at 12:00, 4:00, and 
8:00 c' clock positions. 


ae. Measure anit record dimension from 
manifold exit Mange to wheel (11) shroud at 
4:00 o'clock position. (See figure 15A-7, ) 
Record as dimension C, 


af. Prepare segments (7) in the order of 
installation with lowest serial numbered seg- 
ment at the right, clockwise frorn turbine inkct 
12:00 o'clock position. 


NOTE 


if serial numbers are not visible, 
chalk indexing applied during dis- 
assembly must be used. 


ag. Measure and record thickness of segment 
(7) shroud at 4:00 o'clock pusition, (See figure 
15A-7.) Record as dimension B. 
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Figure 15A-G. Alining ‘Turbine Wheels and Spacer to Pump Shaft 
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* SEAL (8) 


FI-3-2-1A 
Figure 15A-7, Determining First-Staze 
Wheel-to-Segment Clearance 


Lubricate (Method A) screws (5), 


at. Using stator holder T-5025915, install 
segments (7) in the order of serial number 
sequence or chalk index sequence, starting 
with lowest number segment at right of turbine 
inlet 12;00 o'clock position and proceeding ina 
clockwise direction. 


CAUTION 


Each segment (7) must be in- 
stalled so that the anti-rotation lug 
on the OD of the segment 1s directly 
between each set of long and short 
lugs on the ID of turbine manifold 
(52), In this position, the segment 
can be moved axially in and out of 
position without cocking. In any 
other position, the scyinent must be 
cocked toward the first stage wheel 
for either removal or installation. 
Severe damage to the turbopump can 
result if the anti-rotation lugs are 
not correctly engaged. 


ah. 


aj. Make sure that screws (5) rotate freely 
in manifold (52) and that internal wrenching hex 
is not rounded or worn. Replace worn or dam- 
aged screws and chase manifold threads witha 
1/4 x 28 tap as necessary. Lubricate (Method J) 
screws (5) and install in manifold (52), 


ak. Install retainer (6), then secure retainer 
to manifold (52) with screws (5). 
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MANIFOLD (52)— 


RETAINER (6) 
WHEEL. (3) 


ce ie WHLE] -TO-RETAINER 
CLEARANCE 


Figure 15A-3. Oetermining Second-Stape 
Wheel-to-Scement Clearance 


al. Make sure segment lugs are fully engaged 
in slots of manifoid, 


am. Measure and record dimension from 
manifold exit flange to segment (7) shroud at 
4:00 o'ctock position. (See figure 15A-7,) Re- 
cord as dimension A, Use stator retainer 
elamps T-5044634, or equivalent, to hold re~- 
tainer (6) against flange of manifold (52) when 
taking this dimension. 


an. Using dimensions obtained in steps ae, 
ag, andam, determine first-stage wheel-to- 
segment clearance: C- (A + B) = D wheel 
clearance. This clearance must be 0.296 
(40,143, -0.070) inch. Record caleulated 
clearance for 4:00 o'clock pusition. 


ao. Measure and record the following dimen- 
sions at 4:00 o'clock position: (See figure 
154-8. ) 


A = Dimension from parallel bar to 
segment (7) shroud. 


B= Thickness of whee) (3} at inner 
shroud, 


NOTE 
Stator retainer clamps T-5044634, or 
equivalent , must be used to hold re- 


tainer (6) against flange of manifold 
(52) when taking dimension A. 


e These dimensions are used in step 
at to determine second-stage wheel- 
to-segment clearance. 
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ap. Install spacer (4) over bolts (12) and 
against wheel (11). Spacer index mark must be 
alined to wheel (11), (See figure 15A-6. ) 


aq. Using turbine wheel sling 8100647, or 
equivalent, and an overhead hoist, carefully 
lift wheel (3) over bolts (12) and against spacer 
(4), Wheel witness mark must be alined to 
spacer (4). (See figure 154-6. } 


ar. Lubricate (Method A)bolts (12); then 
secure wheel (3) to spacer (4), wheel (11), and 
bolts with luck-tabs (2) and nuts (1). Make sure 
that lock-tabs (2) do not cover the two tooling 
holes in wheel (3). Torque nuts te 500 15 
in-Ib. 


as. Mprasure and record dimension from 
parallel bar wheel (3) shroud at 4:00 o'clock 
position. (See figure 15A-8.) Record as 
dimension C. 


CAUTION 


The same parallel bar must be used 
that was used in step ao, to obtain 
accurate measurements. Improper 
assembly can result in serious dam- 
age to the turbopump. 


at. Using dimensions obtained in steps ao 
and as, determine second-stage whecl-to- 
sogment clearance: A - (B34 C) = D wheel 
Glearance. This clearance must be 0,342 
(+0.174, -0) inch. Record calculated clear- 
ance for 4:00 o'clock position. 


au. Bend lock-tabs (2) up on 2 sides of each 
nut (1), 


av. Porform turbopump torque test as 
follows: 


{1} Remove cap on torque gear housing. 


(2) Install torque wrench with a suitable 
extension to the hex fitting of the torque gear 
drive. 


(3) Engage the torque gear drive to the 
torque gear by depressing lock-pin located at 
the side of torque gear housing and pushing in 
on extension and torque wrench. 
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(4) With torque gear drive shaft held in, 
slowly rotate turbopump shaft in both clockwise 
and counterclockwise directions. Record maxi- 
mum breakaway and running torque for each 
direction. 


(5) Remove torque wrench and extension 
and make sure torque gear drive is fully pulled 
and held in this position by the lockpin. 


CAUTION 


if the torque gear drive is not fully 
pulled out, serious damage to the 
turbopump can occur. 


(6) Install torque gear housing cap. 


aw. Lubricate (Method A) plug (53); then I 
install K-seal (54) and plug into manifold (52) 
at 6:00 o’elock position. Torque plug to 40-50 
in-lb. Safetywire plug. 


ax, Install shieids (30,31) on water shield 
using bolts (286,29), washers (20,21), and nuts 
(18). Torque nuts to 70 £10 in-ib. 


ay. Attach shields (30,31) together with 
bolts (27), washers (19), and nuts (18). Torque 
nuts to 70 110 in-lb. 


az. Prepare covers (3) for installation by 
placing both halves of each set together; then 
safetywire one side only with inconel lockwire 
MS20995N, (The other side is safetywired 
after installation. ) 


ha. Install covers (39) by carefully opening 
one side and placing them around water shield 
openings and retainers (58). 


bb. Secure covers (39) with clamps (37,38). 
Torque clamps to 4 sl inch-pounds. Safetywire 
open sides of covers (39) with inconel lockwire 
MS2U995N. 


be. install insulation (32 through 36) on 


water shield; then safetywire with incone! lock- 
wire MS20995N, 


15A-11/15A~12 
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SECTION XVI 
BEARING COOLANT CONTROL VALVE 
WARNING 
PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 


AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


ren ane shatter 


16-1, BEARING COOLANT CONTROL VALVE required to raaintain the bearing coolant control 


557225, 558075, _ _ AND 558075-11, vaive, See figure 16-1 for test equipment and 
- special tools. Refer to R-3896-~4 for protective 
16-2, The following procedures contain the closures, 


disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 


a le pe rt He ee 
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Part No, Nomenclature Use 
a ee! A tr se ee ee ten ct i i der ae 
(/P-5036722 Pressure Test Fixture Provides test adapters for bearing coolant 
f control valve, 
/T-0048P5-2 Piezometer Provides a means for measuring pressure 
\ 
(2 required) during testing of bearing coolant control valve. 
G3104 Pneumatic Flow Tester Measures bearing coolant control valve down- 
stream pneumatic leakage. 
G3141 Components Test Provides gaseous nitrogen and hydraulic fuel 
Console for testing bearing coolant control valve, 
G3143 Components Adapter Set Provides hardware for bearing coolant control 


valve test setups. 


Figure 16-1, Test Equipment and Special Tools for Bearing Coolant Control Valve 


Figure 16-2 deleted. 
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1 Bolt 10 Dolt 17 Poppet 25 Nut 

2 Washer 11 Washer 1&8 Poppet 26 = Packing ( 

3 Cap 11A Insert 19 Packing 27 = -Restrictor | 
3A Insert 12) Retainer 20 Ring 28 = Packing 

4 Fitting 13. Guide 2t Spring 29 Nameplate 

5 Packing 14 Packing 22 Spring 29A Insert 

6 Ring 15 Packing 23  Shiin 29B Insert 

% Spring 16 Packing 24 Washer 30 Bedy 

8 Filter 

9 Packing 

(a) Restrictor 557224, valve 557225; ragtrictor RD273-1027-0900, valv2 558075; restrictor i 


RD273-1027-0796, valve 558075--41. 
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Figure 16-3. Bearing Coolant Control Valve--Exploded View 
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16-3, DISASSEMBLING. 


16-4, Disassemble bearing coolant valye, as 
required, to accomplish necessary repairs and/ 
or replacement. See figure 16-3 for parts and 
index numbers. 


a. Remove bolts (1), washers (2), cap (3), 
and fitting (4). 


b. Remove packings (5) and rings (6) from 
cap and fitting. 


c. Remove springs (7). 


d. Remove filters (8) with hook, and remove 
packings (9) from filters. 


e. Remove retainer (12) by removing bolts 
(10) and washers (11). 


{. Remove packing (16), washer (24), spring 
(22), and poppet (18). 


g. Remove two guides (13) by removing bolts 
(10) and washers (11). 


h. Remove paclsings (14, 15) and shims (23). 
NOTE 


Shims (2%) are used for adjustment 
for valve operation; quantity (four 
maximum) for each valve may differ. 


i. Remove springs (21) and poppets (17). 


j. Remove packings (19) and rings (20) from 
poppets. 


k, Remove nut (25) and packing (26). Remove 
restrictor (27) with 10-32 threaded 1'-handle, 
then remove packing (28), 

16-5, CLEANING, 

16-6 All parts of the bearing cooiant control 
valve except filters (8) and poppets (17, 18) 
must be cleaned for hydraulle service as out- 
lined in R-3896-3, Volume I. Clean poppets 
(17, 18) as outlined in R-3896-3, Volume I, 
and clean filters (8) as follows: 
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WARNING 


The following procedure uses tri- 
chlorvethylene which is a toxic solvent, 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death, 


a. Using trichloroethylene (MIL-T-27602), 
clean filters by ultrasonic method for a mini- 
mum of 10 minutes at a frequency of 20-40 ke 
per second, Back-flush filter during cleaning. 


b. Clean filters (8) at least 6 more times 
with clean trichloroethylene (MIL-T- 27602) 
until filters are as ciean or cleaner than the 
following: 


(1) 700 particles maximum, at 60-190 
micror size. 


(2) 200 particles maximum, above 100 
micron size, 


WARNING 


Compressed gas inust not be used for 
drying or cleaning unless effective 
chip guarding is used and personal 
protection equipment is worn. 


c. Dry filters in an oven at 200° +16° F fora 
minimum of 30 minutes or by purging with a 
regulated source of low-pressure (less than 
30 psig) gaseous nitrogen (MIL-P-27401) or 
clean, dry air conforming to the cleanness and 
humidity requirements of MIL-P-27401. 

16-7. INSPECTING AND REPAIRING. 

16-8. Inspecting parts of the bearing coolant 
control valve (see figure 16-4) determines if 
the individual parts are damaged. The parts 
must be inspected for general condition, clean- 
ness, damage to threads, corrosion, distortion, 
nicks, burs. and scratches. Dimensional 
Hmits are sted in figure 16-5 and form the 
guide for serviceability of parts. Minimum 
and maximum dimensional values are given 
which, when exceeded, require the repair or 
replacement of the applicable part. 
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1 Bolt 10 = Bolt 17 
2 Washer 11 Washer 18 
3 Cap 11A Insert 19 
3A Insert 12 ~~ Retainer 20 
4 Fitting 13° Guide 21 
' 5B Packing 14 Packing 22 
6 Ring 15 Packing 23 
7 Spring 160) - Packing a4 
8 Filter 
9 Packing 


aren 
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RD273-1027-0790, valve §58075~11. 


—_— 


Washer 


a) Restrictor 557224, valve 557225; restrictor RD273-1027-0900, valv2 558075, restrictor 


Figure 16-3. Bearing Coolant Control Valve--Exploded View 
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F 1-425 
25 = Nutl 

26 ~=©Packing 

27 Restrictor (a) | 
28 ~=6Packing 


29 Nameplate 
29A insert 

29B Insert 

30 = Body 
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16-3. DISASSEMBLING. 


16-4. Disassemble bearing coolant valve, as 
required, to accomplish necessary repairs and/ 
or replacement. See figure 16-3 for parts and 
fudex numbers. 


a. Remove bolts (1), washers (2), cap (3), 
and fitting (4). 


b, Remove packings (5) and rings (6) from 
cap and fitting. 


c. Remove springs (7). 


d. Remove filters (8) with hook, and remove 
packings (9) from filters. 


e, Remove retainer (12) by removing bolts 
(10) and washers (11). 


f. Remove packing (16), washer (24), spring 
(22), and poppet (18). 


g. Remove two guides (13) by removing bolts 
(10) and washers (11). 


h. Remove packings (14, 15) and shims (23), 
NOTE 


Shims (23) are used for adjustment 
for valve operation; quantity (four 
maximum) for each valve may differ. 


i. Remove springs (21) and poppets (17). 


j. Remove packings (19) and rings (20) from 
poppets, 


k. Remove nut (25) and packing (26). Remove 
restrictor (27) with 10-32 threaded T-handle, 
then remove packing (28). 

16-5, CLEANING. 

16-6 All parts of the bearing coolant control 
valve except filters (8) and poppets (17, 18) 
must be cleaned for hydraulic service gs out- 
lined in R-3896-3, Volume f{. Clean poppets 
(17, 18) as outlined in R-3896-3, Volume I 
and clean filters (8) as follows: 
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WARNING 


The following procedure uses tri- 
chloroethylene which is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the Hquid can cause 
serious injury or death. 


a. Using trichlorocthylene (MIL-T-27602), 
clean filters by ultrasonic method for a mini-~ 
mum of 10 minuleg at a frequency of 20-40 ke 
per second, Back-flush filter during cleaning. 


b. Clean filters (8) at least 6 more times 
with clean trichloroethylene (MIL- T- 27602) 
until filters are as clean or cleaner than the 
following: 


{1} 700 particles maximum, at 50-100 
micron size, 


(2) 200 particles maximum, above 100 
micron size. 


WARNING 


The folle sing procedure uses 
pressurized gasecus nitrogen or 

air, which must not be allowed to 
come in direct contact with the body, 
Inflation of the skin can cause serious 
injury to human tissues. 


e Eye protection must be worn to 
prevent foreign matter from injuring 
eyes. 


# Pressurized gases can hurl objects 
with sufficient force to cause injury 
to personnel, 


c. Dry filters in an oven at 200° 410° F for a 
minimum of 30 minutes or by purging with a 
regulated source of low-pressure (50-100 psig) 
gaseous nitrogen (MIL-P-~27401) or clean, dry 
air conforming to the cleanness and humidity 
requirements of MIL-P-27401, 


16-7, INSPECTING AND REPAIRING. 


16-8. Inspecting parts of the bearing coolant 
control valve (see figure 16-4) determines if 
the individual parts are damaged. The parts 
must be inspected for general condition, clean- 
ness, damage to threads, corrosion, distortion, 
nicks, burs, and scratches, Dimensional 
‘limits are listed in figure 16-5 and form the 
guide tor serviceability of parts, Minimum 
and maximum dimensional values are given 
which, when exceeded, require the repair or 
replacement of the applicable part. 


Part Name and 
Index Number 
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7 Inspecting 


Cap (3) 


Fitting (4) 


Springs (7, 21, 22) 


Filters (B) 


Retainer (12) 


Guide (13) 


Poppets (17, 18) 
Shim (23) 
Washer (24) 


Nut (25) 


Restrictor (27) 


Body (30) 
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Fiyure 16-4, 


Damaged threads. 


Deteriorated or damaged anodic 
cuating. 


Damaged (hreaded inserts. 


lgeteriorated or damaged anodic 
coating. 


Damage or distortion. 
Compressed lengths. 


Damage. 

Damaped threaded inserts. 
Deteriorated or damaged anodic 
coating. 


Dcteriorated ar damaged anodic 
coating. 


Damaged rubber seat. 


Burred surfaces or deformation. 


Deformation. 


Damaged threads. 


Damaged threads. 


Nicks, seratches, burs or other 
damage to drilled orifice anc 
chamfered edge, 

Damaged threaded inserts, 
Deteriorated or damaged anodic 


coating. 


Threads of ports. 
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Repairing 


Refer to R-3996-3, Volume !, for 
thread repair. 


Apply chemical film touchup as 
outlined in R-3896-3, Volume J. 


Replace inserts as outlined in 
R-3896-3, Volume I, 


Apply chemical film touchup as 
outlined in f-3896-3, Volume I. 


Replace. 
See figure 16-5, 


Replace. 


Replace juserts as outlined in 
R-3896-3, Volume I, 


Apply chemical film touchup as 
outlincd in R-3896-3, Volume I, 


Apply chemical film touchup as 
outlined in R-3896-3, Yolume 1, 


Replace voppets. 
Replace. 
Replace. 


Refer to R«3896-3, Volume I, 
for thread repair. 


Refer to R-3896-3, Volume J, 
for thread repair, 


Replace. 


Replace insert as outlined in 
R-3896-3, Volume I. 


Apply chemical film touchup as 
outlined in R-3896-3. Volume 1. 


Refer to R-3896-3, Volume I, 
for thread repair. 


Inspecting and Repairing Bearing Coolant Control Valve 
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Paragraphs 16-9 to 16-12 Volume TI 

PartName and t™—~—CSS—— 

Index Number _e Dimension Minimum Maximum 

Spring (7) Compressed to 0.634 inch 13.0 pounds 16.0 pounds 
Compressed to 0.534 inch 19.9 pounds 23.9 pounds 

Spring (21) Compressed to 0.789 inch 47.5 pounds 52.5 pounds 
Compressed to 0.668 inch 64.2 pounds 741.2 pounds 

Spring (22) Compressed to 0.608 inch 2.24 pounds 2.28 pounds 


ne ee 


16-9. ASSEMBLING, 


16-19. The assembly procedures for the bear- 


ing coolant control valve must be performed in 
the sequence listed and all parts must meet 
cleanness requirements outlined in paragraph 
16-5. The lubricant used in this procedure is 
hydraulic fluid (MIL-H-5606). Specified 
lubrication procedures (methods) are outlined 
in R-3896-3, Volume l. See figure 16-2 for 
part and index numbers. 

§ a. Lubricate (Method M) packing (9) and 
install on filter (8). Prevent tubricant from 
contacting mesh of filters. 

b. Install filter into COOLANT IN 1 port of 
body (30). 

§ oc. Lubricate (Method M) packing (5) and 
install with 2 rings (6) on cap (3). 

J, Install spring (7) and cap (3) into COOL- 


ANT IN 1 port and secure with bolts (1) and 
washers (2). Tighten but do not torque bolts. 


e. Install parts in COOLANT IN 2 port by 
repeating steps a through d. 

f. Install parts in PRESERVATIVE IN port 
by repeating steps a through d, except use 
fitting (4) where cap (3) is specified. 

§ og. Lubricate (Method M) packing (28) and 
install on restrictor (27); install restrictor in 


body (30). Restrictors are listed for applicable 


valves as follows: 
(1) Restrictor 557224: valve 557225 


(2) Restrictor RD273-1027-0900: valve 
558075 


(3) Restrictor RD273-1027-0790: valve 
548075-1) 


16-6 Change No, 19 - 10 September 1970 


Compressed lo 0.478 inch 


marr mame maroon 


Figure 16-5, Dimensional Limits for Bearing Coolant Contral Valve 


3,61 pounds 3.67 pounds 


h. Lubricate (Method M) packing (26) and 
instali on nut (25); install nut in body (30) and 
torque to 40-65 in-lb. 


i. Lubricate (Method M) packing (16) and 
install on retainer (12). 


j. Ingtall washer (24), spring (22), and popyet 
(18) on retainer (12). 


k. Install retainer (12) and secure with bolts 
(10) and washers (11). Tighten but do not 
torque bolts. 


1, Lubricate (Method N) packing (19) and in- 
stall with two rings (20) on poppet (17). 


m. Lubricate (Method M) packings (14, 15) 
and install on guide (13). 


n. Ingtall shims (23) (four maximum), spring 
(21), and poppet (17) on guide (13). 


o. Install guide (13) in COOLANT IN port of 
body (30) and secure with bolts (10) and washers 
(11). Tighten but do not torque bolts. 


p. Repeat steps 1] through o for remaining 
COOLANT IN port. 


_ 4 Torque dolts (1) to 50-70 in-lb and bolts 
(10) to 20-25 in-lb. 


r. Safetywire bolts (1, 10) and nut (25) with 
inconel lockwire MS20995N and install valve 
port protective closures. 


16-11. TESTING. 


16-12. This procedure outlines requirements 
for complete testing of the bearing coolant con- 
trol valve, using Components Test Consele 
G3141, Components Adapter Set G3143, and 
Pneumatic Flow Tester G3104. Any deviations, 
including the use of other test equipment, must 


R-3896.3 Section AVI 
Volume JI 


be equivalent to the test requirements, safety _ Index Valve Port 
Standards, and equipment specified in this pro- Letter Port Test Plate Connection 
cedure. Prior to starting the test, install test Seen aap eR TRe ye Oye, 
plates on bearing coolant control valve as out- A Coolant In T-6§036722-101 AN815-6C 
ned in figure 16-6, Index letters are assigned 

to the valve poris for ease of identification in B  Preserva- T-5036722-102 AN815-6C 
illustrations. Set up components tes{ console tive In 

electrical patch-panels (figure 16-7) and pre- 

pare console for use (figure 16-8). See figure C  Qutlat T~5036722-113 AN815-6C 
16-9 for port identification and a cutaway view. 

Refer to paragraphs 16-14 threvgh 16-16 for D iInstru- T-5036722-103 AN815-6C 
bearing coolant control valve test procedures mentation 


d see fi 16-10 and 16-11 for test setups. 
Se Oe ee st acs Figure 16-6. Preparing Bearing Coolant 


Control Valve for Testing 


DIGITAL 


VOLTMETER FLOWMETER 


HYDRAULIC 
FLOW 


PREUMATIC 
FLOW 


FLOWMETER FREQUENCY MONITOR PATCHING 


9O28101- 821A 


aon TT 


Figure 16-7, Components Test Console Patch-Panel Requirements (Sheet 1 of 2) 
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Section XVI 

Pate From 

Cord{a) J6- 
K3. 7C 
K3. TE 
K3. TF 
K3, 1G 
K3. TK 


(a) Use ‘any cord length required on all patch-cords numbered K3. 
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Volume II 
To rary) From To 
J6- Cordla) J6- J6- 
17N TJ 8d 
8E 8c 17K 
19L , 8G ivL 
17P K4 .08 17M 17R 
19K 190 


Figure 16-7. Components Test Console Patch-Pane] Requirements (Sheet 2 of 2) 


Panel 


PRE-POWER TURN ON 
POWER DSTRIBUTION 


PRESSURE/TEMPERAT URE 


MONITOR 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


OSCILLOSCOPE 


DIGITAL VOLTMETER 


Control 


Ae erties 


CBi (30 AMP) 


CB2 (10 AMP) 


CHANNEL SELECT 


AC INPUT 


VOLTAGE 
VERNIER 


VOLTAGE ADJUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MI(LLIAMPERES RANGE 
SELECT 


VOLTS RANGE SELECT 
VOLTAGE ADJUST 
INTENSITY 

115 V/230 V 

100 KC STD INT/EXT 


POWER 


Position Indication/Remarks 


Pulled out Console main 


power off. 
Pulled out Electrical utility 
outlets power off. 
OFF 
Down (off) 
Midposition 


Fully counter- 
clockwise 


0 
OFF 


OFF 


OFF 
Fully DECREASE 


POWER OFF 

115V At rear of unit. 
INT At rear of unit. 
Down (off) 


Figure i6-8. Preparing Cumponents Test Cansole for Use (Sheet 1 of 4) 
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Panel as ov Control _ 

PRE-POWER TURN ON 
continue 
TEST CELL ELECT. Connector J7G1 
OUTLETS 

Connector J702 
TEST CELI. ELECT. Connector J703 


Connector J704 
Connector J705 


CAUTION 


Position 


Capped 


Capped 


Resistor plug 


3088-9 
Capped 
Capped 


Section XVI 


Indication/Remarks 


Temperature in- 


dicator load. 


Check that facility pneumatic and hydraulic supplies to console are 


off. 
POWER TURN ON 
POWER DISTRIBUTION CB1 (30 AMP) 


CB2 (16 AMP) 


DC POWER SUPPLY AC INPUT 
CURRENT LIMIT 

ELECTRICAL CONTROL POWER 
VOLTS-RANGE 
SELECT 
TEST SELECT i 
TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 5 
TEST SELECT 6 
TEST SELECT 7 


ml 


Pushed in 


Pushed in 


Up 
3 


B(0- 30) 


{a) lf indication is not as specified, press applicable swiich-Ight, 


em: 


Console main 
power on, 


Electrical ulflity 


outlets power 


None. 


on, 


POWER light ON. 
AC INPUT light on{a) § 


Nane. 


Lignt 1 off.(a) 
Light 2 off.{@) 
Light 3 off.a) 
Light 4 off a) 
Light 3 off.(a) 
wigut 6 off.(a) 


Light 7 off.) 


Hydraulic flow 


Figure 16-8, Preparing Components Test Console for Use (Sheet 2 of 4) 
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monitor control. | 
| 
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Poel Control Position Indication /Rem arks 


POWER TURN ON 
(continued) 
i TEST SELECT 8 Light 8 off, (a) 
Pneumatic flow 
monitor control, 


§ HYDRAULIC CONTROL, HYDRAULIC SYSTEM OPEN ,(#) 
BYPASS 

I HYDRAULIC SYSTEM CLOSE, a) 
SUPPLY 
TEST CELL SUPPLY "A" venrr (a) 
TEST CELL SUPPLY "B" VENT |!) 
FLOW MONITOR SHUT- cLosE £4) 
OFF 

A LOW FLOW BYPASS CLOSE £4) 


FLOW-MONITOR- TEST 


DIGITAL VOLTMETER 115 V/230 V 115V At rear of unit, 
100 KC STD INT/EXT INT At rear of unit. 
STORE/DISPLAY DURING DISPLAY At rear of unit. 
COUNT 
RANGE 100V 
FUNCTION FREQ 
ATTENUATION Midposition Readjustment may 


be necessary dur- 
ing test to obtain 
consistent read- 
ings. Refer to 
digital voltmeter 
manual. 


SAMPLE PERIOD 1 SEC 
100 PER 
SAMPLING RATE Clockwise 3/4 turn 
POWER ON 
NOTE 


On ELECTRICAL CONTROL panel, TEST SELECT 7 switch. light is 
for hydraulic flow and TEST SELECT 8 is for pneumatic flow. Both 
switch-lights must not be on at the same time. 


e@ Digital voltmeter must wa..n up at least 30 minutes. 


J (a) ff indication is not as specified, nress applicable switch- light, 


ak ane Shee i er a mn i Pree NN ep, 


joeilahentienie inaminelitemerheanmaiagiteentemseriineeantaden necan emma een tran en ererretamatian aa Te 


Figure 16-8. Preparing Components Test Console for Use (Sheet 3 of 4) 
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Volume II Paragraph 16-13 


Panel Control Position Indication/Remarks 


PNEUMATIC PREPARATION 
a. Make sure console is i. the following condition: 
(1) Vent valves closed. 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
(4) Regulators closed, 
(5) Utility and test cell outlets capped. 


b. Supply facility gaseous nitrogen to console. PNEU SOURCE CONTROL panel SOURCE 
PRESS page indicates supply pressure. 


c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 


d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. SYSTEM 
SUPPLY panel SYS SUPPLY PRESS gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights (located on console and in test ecll) 
came on to inticate pressure downstream of console regulators 
and into test cell. Safety precautions specified in R-3896-3, Vol- 
ume I, must be foll’ ved when working with pressurized systems. 


a eR HS RO lh Re AAR Oh AN il 


ooo 


EE TT ST: AL SH A SS AS SS AS SES 


POPPET VENT RETAINER - GROUND A 
MANIFOLO INSTRUMFNTATION oy A 
GUIDE / PORT (Dp) Be ‘} 
COOLANT OUTLET Wy B 
MANIFOLD B . z 


"LIG = 
INSTRUMENTATION ae 


rr 
ine 


See ee 
eC 


OUTLET 
POPPET -- {C) 
SPRING —- 
SPRING - 
' WA 
PREGERVATIVE INLET (B)— | 
section A-A ~. secrion B-B 
§68075-C..2 


ian RR 


Figure 16-9, Bearing Coolant Conirol Valve--Cutaway View 
Paragraph 16-13 and figure 16-10 deleted, ff 
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R.-3896-3 Section XVI 
Voluine i Paragraph 16-14 
16-14, COOLANT INLET VALVE LEAKAGE AND CRACKING- PRESSURE TEST, 
CAUTION 
If proof-pressure test was performed, the valve will contain 
a small amount of hydraulic fluid. Care must be taken to 
prevent entrance of the fluid into the pneumatic flowmete:. 
Procedure Result 
a. Connect bearing coolant contro] valve to None, 
console, (See figure 16-11, coolant inlet valve 
leakage and cracking-pressure test, } 
b, Disconnect teat cell vent (fuel compatible) None. 


line from hand valve at OUTLET port (C) and 
open hand valve, 
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Procedure 


c. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF valve and a”, ust PRES- 
SURE REGULATOR until REG SUPPLY PRESS 
gage indicates 200 £5 psi. 


ad. Measure and record leakage at OUTLET 
port (C), 


Result 


COOLANT IN 1 port (A) pressurized. 


Maximum allowable leakage is 1 scim. 


NOTE 


If the results of steps e through g are not obtained, adjustment may 


be made as outlined in step h. 


e, On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 300 +5 psi, 


f. Allernately close and open hand valve at 
QUTLET port (C) three times, 


g. On MED PRESS FURL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 3506 45 psi. 


REG SUPPLY PRESS gage and TEST CELI, 
MONITOR PRESSURE gage indicates 300 +5 psi 
and PRESSURE MONITOR "B" gage must indi- 
cate 210-240 psi. 


With hand valve closed, TEST CELL MONITOR 
PRESSURE and PRESSURE MONITOR "B" 
gages indicate 300 +5 psi; with hand valve open, 
same results as step e raust be obtained. 


PRESSURE MONITOR "B" gage must indicate 
210-240 psi. 


h. If results of steps e, fand g are not ob- None. 
tained, the test must he discontinued and 0. 002- 
inch shim laminations removed from, or added 
to, shims (23), Repeat steps c through g until 
results are obtained, 
NOTE 


Each 0. 002-inch shim lamination changes setting approximately 


1 pai. 


Addition of shims increases pressure reading: removal 


of shims decreases pressure reading. Shim surfaces must be 


free of burs and curled edges. 


i, On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 100 +5 psi. 


j. Measure and record leakage at OUTLET 
port (C). 


k, On MED PRESS FUEL COMPATIBLE 
panel, close SHUTOFF valve and open VENT 
valve, 


1, Disconnect Hne at COOLANT IN 1 port 
(A) and connect it tes COOLANT IN 2 port (A). 
Install pressure cap on COOLANT IN 1 port. 


16-14 Change No. 19 - 10 September 1970 


Close VENT valve after pressure decay. 


PRESSURE MONITOR “B" gage indicates 
100 +5 psi. 


Maximuro allowable leakage is 1 scim. 


TEST CELL MONITOR PRESSURE and PRES- 
SURE MONITOR "B" gage indicates zero. 


None. 


R+3896-3 
Volume fi 


Procedure 
m. Repeat steps c through k. 


n. On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


o. Remove bearing coolant control valve 
from test setup. 


p. If bearing coolant control valve testing is 
terminated, secure test equipment (paragraph 
16-19). 


q. Install protective closures. Refer to 
paragraph 16-2. 


Section XVI 
Paragraph 16-15 


Result 
Same as steps c through k, 


None, 


None. 


None. 


None. 


16-15. PRESERVATIVE INLET VALVE LEAKAGE AND CRACKING- PRESSURE TEST. 


NOTE 


If proof-pressure test was performed, a small amount of hydraulic 
fluid is in the valve. Care must be taken to prevent the fluid from 


entering the pneumatic flowmeter. 


a. Connect bearing coojant control valve to 
console, (See figure 16-11, preservative inlet 
vaive leakage and cracking-pressure test. ) 


b. Disconnect test cell vent (fuel compatible) 
line from hand valve at OUTLET port (C) and 
open hand valve. 


c. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF vaive and adjust PRES- 
SURE REGULATOR until PRESSURE MONITOR 
"B" gage indicates 5 +1 psi. 


d, Measure and record leakage at OUTLET 
port ((), 


e. On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
PRESSURE MONITOR “B" gage indicates 20 +1 
psi. Record pressure indicated by PRESSURE 
MONITOR "A" gage. 


f. On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
PRESSURE MONITOR "B" gage indicates 90 45 
psi. Record pressure indicated by PRESSURE 
MONITOR "A" gage. 


None. 


None. 


PRESSURE MONITOR ''A" gage indicates 
5 +1 psi. 


Maximum allowable leakege is 10 scim. 


PRESSURE MONITOR "A" gage must indicate 
9-20 psi. 


PRESSURE MONITOR "A" gage must indicate 
9-20 psi. 
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Procedure 


g. On MED PRESS FUEL COMPATIBLE 
panel, cloge SHUTOFF valve and open VENT 
valve. Close VENT valve afler pressure decay, 


h. Cn MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


i. Remove bearing coolunt control valve 
from test setup. 


j. If bearing coolant control valve testing is 
terminated, secure equipment as outlined in 
paragraph 16-19. 

k. Install protective closures. Refer to 
parugraph 16-2. 
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Result 
PRESSURE MONITOR "A" and PRESSURE 
MONITOR "8" gages indicate zero. 


None. 


None. 


None. 


None. 


16-16. COOLANT AND PRESERVATIVE VALVES REVERSE-LEAKAGE TEST, 


a. Connect bearing coolant contro. valve to 
console. (See figure 16-11, coolant and pre- 
servative valves reverse-leakage test. ) 


b. On MED PRESS FUEL COMPATIBLE 
pane!, open SHUTOFF valve and adjust PRES- 
SURE REGULATOR until REG SUPPLY PRESS 
gage indicates 250 25 psi. 


c. Measure and record leakage at COOLANT 
iN 1, COOLANT IN 2, and PRESERVATIVE IN 
ports, 


d. On MED PRESS FUEL COMPATIBLE 
panel, close SHUTOFF valve and open VENT 
valve, Close VENT valve after pressure decay. 


e. On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


{. Remove bearing coolant control valve 
from teat setup. 


g. Hf bearing coolant control valve testing 
is terminated, secure test eqaipment (para- 
graph 16-19). 


h. Install protective closures. Refer to 


naragraph 16-2, 
16-17. 


a. Connect bearing coolant centrol valve to 


console, (See figure 16-11, coolant inlet valves 
flow-test. ) 
15-16 Change No. 20 - 19 May 1971 


COOLANT INLET VALVES FLOW- LES. 


None. 


PRESSURE MONITOR "B" gage indicates 
250 +5 psi. 


Maximunt allowaole leakage at any one port is 


10 sein. 


PRESSURE MONITOR "B" gage indicates zerc. 


None. 


None, 


Nene, 


None. 


None, 
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Procedure Result 
CAUTION 
Orifices must be installed carefully to prevent damage to orifice entrance. 
b. For valves 557225 and 558075, install None. 

orifice AP2057-5. 83 at OUTLET part (C). For 

valve 558075-11, install orifice AP2057-4. 70 

at OUTLET port (C). Install orifices that have 

flow arrows with arrow pointing away from 

OUTLET port C. Inatall orifices that do not 

have flow arrows with orificed end at OUTLET 

port C. 
WARNING 


Personnel must not be allowed in the test cell during this test. 


Visual 


examination of the valve while it is pressurized must be made through 


the test cell window. 


¢. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH PRESS SHUTOFF and 
MED PRESS SHUTOFF valves. 


(2) Press TEST CELL SUPPLY "A" 
switch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 

(4) Press BYDRAULIC SYSTEM SUPPLY 
switch-light. 


at) Press LOW FLOW BYPASS switch- 
light. 


d. On HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CONTROL 
as follows: 


(1) Qpen VENT valve and close SHUTOFF 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REC SUPPLY PRESS gage indicates 2, 000 +100 
psi. 


e. Slowly a ply facility hydraulic supply 
gure witil HYDRAULIC CONTROL panel SU 
PRESSURE gage indicates 2.000 +100 psi. 


f. On HYDRAULIC CONTROL panel, slow], 
open HIGH PRESS SHUTOFF yalve until PRES- 
SURE MONITOR "B” gage indicates 1,820 +20 
psi; then close HIGY BRESS SHUTOFF valve. 


rege 
PLY 


g- On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY FRESS gage indicates zera. 


h. On HYDRAUZ IC CONTROL nanel, open 
HIGH PRESS SHUTOFF valve. Cioge valve 
after pressure decay. 


None. 

SUPPLY light on and VENT light off. 
CLOSE light on and OPEN light off. 
OPEN light on and CLOSE light off. 


OPEN light on and CLOSE light off. 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


SUPPLY PRESSURE gage must indicate 2, 000 
#100 psi. 


PRESSURE MONITOR "B" gage must indicate 
1,620 +20 psi, and PRESSURE MONITOR "A" 
Bei a25, 350 440 for valve 5807S, and 325 
‘ u 4 : a 4 . 
3 } pal for valve BesOTe ti : te ae 


None, 


PRESSUPE MONITOR "A" and PRESSURE 
MONITOR "5B" gages decrease to zero. 
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Procedure 


Result 


CAUTION 
Orifices must be installed carefully to prevent damage to orifice entrance. 


i. Remove orifice at OUTLET port (C). For 
valves 557225 and 558075, install orifice 
AP2057-5.03 and for valve 558075-11, install 


” orifice AP2057-4,10 at OUTLET port (C). In- 


stall orifices that have flow arrows with arrow 
pointing away from OUTLET port C. Install 
orifices that do not have flow arrows with 
orificed end at OUTLET port C. 


}. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
en Sux PLY PRESS gage indicates 2, 000 
+100 psi. 


k. For valve 557225, on HYDRAULIC CON- 
TROL panel, slowly open HIGH PRESS SHUT~ 
OFF valve until PRESSURE MONITOR "B" 
gage indicates 1,820 +20 psi; then close HIGH 
PRESS SHUTOFF valve. Record pressure in- 
dicated on PRESSURE MONITOR "A" gage. 


l. For valve 556075, on HYDRAULIC CON- 
TROL panel, slowly open HIGH PRESS SHUT-~ 
OFF vaive until PRESSURE MONITOR "RB" gage 
indicates 1,820 420 psi; then clcse HIGH PRESS 
SHUTOFF valve. Rocord pressure indicated 
on PRESSURE MONITOR "A" gage. 

m. For valye 558075-11, on HYDRAULIC 
CONTROL panel, slowly open HIGH PRESS 
SHUTOFF vaive until PRESSURE MONITOR 
MS indicates 1,900 +20 pai; then close 
HIGH PRESS SHUTOFF valve. Record pres- 
sure indicated on PRESSURE MONITOR "A" 
gage. 

1. Maintain pxeceure of steps k. 1, or m, 
as applicable, for a minimum of 2 minutes and 
check cap (3) and guide (13) flanges for leakage. 


o. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
RES SUPPLY PRESS gage indicates zero; then 
open SHUTOt'F vaive. 


p. On HYDKAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve. 


q. Disconnect ne at COOLANT IN 1 port 
(A) and connect it te COOLANT IN 2 port (A). 


1, Repeat stops b through p. 


gs, Reduce facility hydraulic supply pressure 
to Zero. 


t. Using HYDRAULIC CONTROL panel, 
perform the followicg: 


(5) Close HIGH PRESS SHUTOFF valve. 
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None, 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized, 


PRESSURE MONITOR "B" gage must indicate 


1,820 +20 psi and PRESSURE MONITOR "A" 
gage must indicate 425 +40 psi. 


PRESSURE MONITOR "B" gage must indicate 
1,820 £20 psi and PRESSURE MONITOR “A” 
gage must indicate 540 240 psi, 


PRESSURE MONITOR eet must indicate 
1,800 +20 psi and PRESSURE MONITOR "A" 
gage must indicate 475 +40 pai. 


No visible leakage ig allowable. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 


HYDRAULIC CONTROL panel depressurized. 
None. 


Same as steps b through p. 


SUPPLY PRESSURE gage indicates zero. 


None. 
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Procedure 


(2) Press TEST CELL SUPPLY "A" 
switch-light, 


(3) Press HYDRAULIC SYSTEM SUPPLY 
switch-light, 


(4) Press HYDRAULIC SYSTEM BYPASS 
switch-lght. 


(5) Press LOW FLOW BYPASS switch- 
light. 


u. Remove bearing coolant control valve 
from test setup. 


vy. If bearing cuclant control valve testing 
Is terminated, secure test equipment (para- 
graph 16-19), 


w. Install protective closures, Refer to 
paragraph 16-2, 


Result 


VENT light on and SUPPLY light off. 
CLOSE light an and OPEN light off. 
OPEN light on and CLOSE Hight off, 
CLOSE light on and OPEN light off. 
None. 


None, 


None. 


16-18. PRESERVATIVE INLET VALVE FLOW-TEST. 


a. Connect bearing coolant control valve to 
console. (See figure 16-1), preservative inlet 
valve flow-test. ) 


b. Yor valves 557225 and 558075, install 
orifice AP2057-5, 03 at OUTLET port (C) and 
for valve 598075-11 install orifice AP2057-4. 10 
at OUTLET port (C). 


c. Prepare digital voltmeter (DVM) for 
flow- nonitor-tests. (See figure 16-8, ) 


d. On HYDRAULIC CONTROL panel, perform 
the following: 


(:) Close HIGH PRESS SHUTOFF and 
MED PRESS SHUTOFE valves. 


(2) Press TEST CELL SUPPLY "A" 
switch -light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(5) Press LOW FLOW BYPASS awitch- 
light, 


None. 


None, 


None. 


None. 


SUPPLY light on anu VENT light off. 


CLOSE tight on and OPEN light off. 


OPEN light on and CLOSE light off. 


OPEN light on and CLOSE light off. 


Change No. 20 ~ 19 May 1971 


Section XVI 
Paragraph 16-18 


16-19 


Section XVI 


R-3896-3 


Volume I 


Procedure 


e. On HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as follows: 


i (1} Open VENT valve and close SHUTOFF 
valve. 


(2) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 500 120 psi. 


{. Slowly apply facility hydraulic supply 
pressure until HYDRAULIC CONTROL panel 
SUPPLY PRESSURM gage indicates 1,000 +100 
pst. 


g. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "A" goge indicates 200 25 ust. 
Close HIGH PRESS SHUTOFF valve. 


h. On HYDRAULIC CONTROL panel, press 
FLOW MONITOR SHUTOF! switch-light, 


i. On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch-light, 


j. On DIGITAL VOLTMETER panel, press 
RESET switch. Measure and record flowrate 
from OULET port (C). 


k. Maintain pressure and flow for a mini- 
mum of 2 minutes and check fitting (4) and 
retainer (12) flanges for leakage. 


1. On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch-Light. 


m. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE. REGULATOR until 
REG SUPPLY PRESS gage indicates zero; then 
open SHUTOFF valve. 


n. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve and press FLOW 
MONITOR SHUTOFF switch-light. 


o. Reduce facility hydiaulic supply pressure 
to zero, 


p. Using STYDRAULIC CONTROL panel, 
nexform the yollowing: 


(1) Close HIGH PRESS SHUTOFF valve. 


(2) Press TEST CELL SUPPLY "A" 
switch. light. 


16.20 Change No. 10 - 7 Novyeinhes 1967 


Result 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


SUPPLY PRESSURE gage must indicate 1, 000 
+100 psi. 


PRESSURE MONITOR "A" gage must indicate 
200 35 psi. 


OPEN light on and CLOSE light off. 
Light 7 on. 


DVM must indicate an equivalent to 3 gpm 
minimum. 


No visible leakage {s aJlowable. 


Light 7 off. 


HIGH PRESS FUEL COMPATIBLE panel 
depresaurized, 


HYDRAULIC CONTROL panel depressurized, 
CLOSE light on and OPEN light off, and 
PRESSURE MONITOR "'A" gage decreases to 
zero. 


SUPPLY PRESSURE gage indicates zerv, 


None, 


VENT light on and SUPPLY light off. 
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eX PLUGGED 
to 2-404 
Figure 16-11. Bearing Cuolant Control Valve Leak- and Flow-Test Setups 
Change No, 14 - 8 January 1969 16-21 


Section XVI R-3896~3 


Paragraphs 18-19 to 16-20 Volume I 
Procedure Result 
(3) Press HYDRAULIC SYSTEM SUPPLY CLOSE light on and OPEN light off. 
switch-light. 
{4} Press HYDRAULIC SYSTEM BYPASS OPEN light on and CLOSE light off. 


swiich-light. 
(5) Press LOW FLOW BYPASS switch-light, CLOSE light on and OPEN light off. 


q. Remove bearing coolant control valve None. 
from test setup. 


r. If bearing coolant control valve testing is None. 
terminated, secure test equipment (para- 
graph 16-129}. 


s. Install protective closures, Refer to None. 
paragraph 16-2, 


16-19. SECURING TEST EQUIPMENT. 


16-20. After bearing cvolant control valve 
testing is completed and valve is removed from 
test setup, secure equipment as foilows: 


a. Reduce facility gaseous nitrogen pressure 
to zero. 


b. On PNEU SOURCE CONTROL panel, 
close gaseous nitrogen SHUTOFF valve. 


¢. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve and 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves and 
adjust PRESSURE REGULATOR to vent trapped 
pressure, 

e. Close all shutoff valves, regulators, and 
utility valyes, 


f. Make sure all pressure gages indicate 
zero and close all vent valves. 


ge. Cap ulllity panel and test cell panel out- 
lets and connectors, 


h. Turn digital voltmeter power off. 


i. On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM 
BYPASS light indicates OPEN and remaining 
lights indicate CLOSE or VENT. 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all lights 
are off, and press POWER ON switch-light, 


k, Turn DC POWER SUPPLY off, 


1, On POWER DISTRIBUTION panel, pull 
out circult breakers. 


16-22 Change No, 20 - 19 May 1971 
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This section {s deleted. 
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R-3896-3 section X VIL 
Volume H Paragraphs 18-1 to 18-2 


SECTION XVII 


ELECTRICAL HARNESS 


18-1. BI ECTRICAL HARNESS, is required, See hieure 18-2 ler torque require- 

os 7 ments for electrical connector dust caps. Jigure 
18-2. The following procedures contain the 18-3 for materials and special tools, and tigure 
cleaning. inspecting and repairing, and testing 18-7 for harnesses covered by this procedure, 
information fequired to maintain the clectrical Refer to R-389G-4 for part number of replace- 
harness (figure 16-1). The harnesses are per- able parts. 


manently assembled, with overriodds, mo in- 
dividual harnesses: no disassembly or assembly 


pe SILICONE OV ERMOLD ~ SILICON! OFF FSOLD 
FLECTRICAL 
CONDE CTORS — 


SUUTYPE 
MACHINED SHELL 
CONF CTOR (TY) 


SILICONE 
TUBING 


-e= BINDING TAPE 
SHACONE OVER MOLD 
CABLE IDENTIFICATION TAG ae a 


2 CONNFCTOR 


IDENTIEICATION ‘TAG (TYP) 
INSULATING "GOT 
ra RETAINING RING Xs SILICONE OVERMCLD 
— -SILIVONE OVERMOLD iTYP) amass" | 


Fi-1-20 | 


Figure 16-1. Flexible Armoree Harness (‘i ypical)-- Cutaway View 
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R- 3896-3 


Volume IT 
Connector Torque Connector 
RDI No. (in-lbs) Description __RDINo. 

318 155-185 Interface Panel Pa5, P&6 
J19 90-115 Interface Panel P87, P88 
J20 190-165 Interface Panel P108 
J100 90-115 Interface Panel 
J101 130-165 Interface Panel P109 
J102 100-128 Interface Panel 
J103 100-125 Interface Panel P1160 
J104 90-115 Interface Panel 
J106 90-115 Interface Panel Pili 
J140 60-80 Interface Panel 
J141 155-185 Interface Panel P112 
J142 40-50 Interface Panel 
3143 115-145 Interface Panel P113 
J174 40-50 Intertace Panel 
3470 130-165 Interface Panel P1114 
J800 80-100 Interface Panel 
P30 GU. 80 Checkout Valve P1156 
P35 40-50 Prefill Level 

Detector P1116 
P43, P44 40-50 Gas Generator 

Igniter PLU 
P45, P46 40-50 Turbine Exhaust 

Igniter Pi1a 
P47 100-125 Interconnert to 

Igniters (J47) P119 
P50 40-50 Redundant Shut- 

down Valve P120 
P51 40-50 Engine Control Valve 

Start Solenoid 
P52 30-40 Engine Control Valve | P12% 

Stop Solenoid 
PBS 40-50 Gas Generator Ball P121 

Valve Position 

Switch P122 
P56 40-50 Hypergol-Cartridge~ 

Installed Switch P123 
P70 60-80 No. 1 Oxidizer Valve 

Position Transducer P128 
PI 60-80 No. 2 Oxidizer Valve 

Position Transducer 
P73 40-50 No. 1 Thrust OK 

Pressure Switch P129 
P74 40-50 No. 3 Thrust OK 

Pressure Switch P130 
P75 40-50 Turbopump Inter- 

face (J75) P132 
P76 60-80 No. 1 Fuel Valve 

Position Transducer P134 
P77 60-80 No, 2 Fuel Valve 

Position Transducer P135 
P78 40-50 No. 2 Thrust OK 


Pe re rn re ee et rae A an 


Pressure Switch 


Torque 


(inzlbs) 


30-40 
30-40 
89-100 
130-165 
100-125 
130-165 
115-146 
100-125 
90-115 
100-125 
40-50 
40-50 
40-50 
40-50 
40-50 


40-50 
40-50 
40-50 
40-50 
30-40 


90-115 


40-50 


a 


Description 


Turbopump fHeater No. 1 
Turbopump Heater No, 2 
Primary Instrumenta- 
tion Junction Box 
Primary Instrumenta- 
tion Junction Box 
Prim: ry Instrumenta-~ 
tion Junction Box 
Primary (nstrumenta- 
tion Junction Box 
Primary Instrumenta- 
tion Junction Box 
Primary Instrumenta- 
tion Junction Box 
Primary Instrumenta- 
tion Junction Box 
Primary Instrumenta- 
tion Junction Box 
Fuel Pump Inlet No. 1 
(KF6a-1) 
Oxidizer Pump Dis- 
charge No, 2(PO2a-2) 
Oxidizer Pump Bearing 
Pressure (LB1a) 
Gas Gencrator Chamber 
Pressure (GG1d) 
Fuel Pump Discharge 
No. 2 Pressure 
(PF2a-2) 
Fue! Pump Inlet No, 2 
(KF6¢-2) 
Turbine Outlet Pressure 
(TG5c) 
Common Hydraulic Re- 
turn Pressure (NH5c) 
Combustion Chamber 
Pressure (CGte) 
Engine Control Valve 
Stop Solenoid and En- 
gine Cutoff Signal to 
Vehicle (7128) 
Interconnect to Prefill 
Level Detector (J129) 
Turbopump Interface 
(3190) 
Heat Exchanger LOX 
Inlet Flow No. 1 (F16) 
Bearing No, 1 Tem- 
perature (LS1) 
Bearing No. 2 Tem- 
perature (LS2) 
Turbine Bearing Tem- 
perature (LS3) 


ee A a GS Ci SNR 


Figure 18-2. Torque Requirements for Electrical Connector Dust Caps (Sheet 1 of 2) 
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Specification or 


Part Number Nomenclature Use 

Modet 630A (Tripictt), Multimeter Testing continuity 

or equivalent 

Medel 1620C (Freed Transformer Co), Megohmmeter Testing insulation 

or equivalent resistance, 

Kulgrid or Kulgrid 28 Wrapping Wire Repairing armor braid. 


(Sylvania Electric Products, Inc), 
or equivalent 


Federal Specification TT-1-735 Isopropyl Alcohol Cleaning repair area of 
plug protective boot and 
exterior of connectors. 


L130190-002 (NR, Los Angeles Pressure: Sensitive Tape Masking off repair area 

Division), or equivalent of harness, 

Federal Specificatlon T'T-M-261 Methyl-Ethy)-Ketone Cleaning repair area of 
harness, and overmolds, 

STO130RB0078, Type I Stlicone Rubber ‘Tape Repairing green over- 

(Rocketdyne) molds, 

PR-1553 (black) Potting Compound Repairing black over- 

(Products Research Co) molds. 

1200 (Dow Corning Corp) Primer Repairing heat-shrinkeble 

92-018 (Dow Corning Corp) (3-0z tube) Aerospace Sealant overmolds, 

No. 500A (Rayclad Tubes, Ine) Heat-Gun Shrinking heat- shrinkable 


overmolds, 


Federal Specification QQ-S-571, Solder Repairing armor braid. 
SN60 or SN63, Type RA 


MIL-P-27401 Gaseous Nitrogen Cleaning and drying har- 
. seo. ate, ness and connectors. 
Bigure 18-3. Materials and Special Tools for Electrical Harness 


Change No, 19 - 10 September 1970 18-3 


Seetion ¥ Vils 
Paragraphs 18-3 to 18-6 


18-3, CLEANING, 

18-4, The electrical harness must be free 

of dirt, prease, moisture, and foreign particles 
prior to inspecting and repairing and testing, 
Clean electrical harness and connectors us 
oullined in R-38896-3, Volume I. 


a 


Part Name Inspecting 


Repairing 


R-3896-3 
Volume IT 


18-5, INSPECTING AND REPAIRING. 

18-6, Inspecting the electrical harnesses 
determines if the parts have been damaged by 
nuoshundlings or wear. See figure 18-4 and 1o-9 
wid inspect part for the condition to be sought 
and the disposition as to repair or replacement 
of the applicable part. 


— a 


Part Name 


thnspecting Repairiays 


Col nector 


A 


18-4 


Pin contaets 
with one bend 
but not bent 
more than 20 
degrees froit 


connector axis. 


Pin contacts 
with more ¢han 
one bend re- 
pardless of 
angularity. 


Pin contacts 
with one bend 
greater than 
20 deprees. 


Bent or mis- 
wlined socket 
contacts, 


Length of pin 
or sucket 
contacts, 


ween meena ae. 


Straighten by 
using. a mating 
sockel contiel 
or equivalent, 
Seo fipure 
18-5, Replace 
harness if out 
of tolerance, 


See figure 
18-5, Ro- 
plaice harness, 


Replace 
harness, 


Replace 
harness, 


See figure 
18-5. Re- 
place if out 
of tolerance. 


Connector 
(continued) 


Corroded pin or 
sacket contacts, 


Cracked or split 
connector i- 
sorts. 


Cracked, bent, 
or broken con- 
nector shells 
(inchides coup. 
ling and clamp- 
ing nuts), 


Contamination 


Damaged anodic 
eoating of cone 
nectors, 


Keplice har- 
ness. 


Replace hats 
NOB. 


Iteplace hare 
ness, 


Clean as out- 
lined in 
R-3896-3, 
Volume i, 


Refer to 
R-3896-3, 
Voluine I, for 
applying 
chemical film 
touchup. 


ET 


Figure 18-4, Inspecting and Repairing Electrical Harness (Sheet 1 of 3) 


Change No, 14 - 8 January 1969 


Part Name 


Convector 
(continucd) 


Harness 


Inspecting 


Damaged or 
missing 
seals or 
gaskets, 


Damaged 
threads. 


Abrasions in 
armor braid 
not exceeding 
one inch of 
continuous 
linear length 
in any one 
area. 


Raised braid, 


Loose inetallic 
braid separated 
more than 0,150 
inch or where 
more than one 
perceut of rubber 
tubing is visible 
through braid in 
any one linear 
foot of harness. 


TR AL Pathe nny eg 
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Volume II 


Repairing Part Name 
See figure 
18-5, Re- 
place seals or 
gaskets. (Re- 
fev toR-3806-4 
for part num- 
ber.) 


Harness 
(continued) 


Refer to 
R-3896-3, 
Volume [, for 
thread repair. 


Solder over 
exposed areca 
with solder 
specified in 
figure 18-3. 


Permissible 
proviced 
increase in 
harness diam- 
eter does not 
increase 5 
rercent in 
harness cross- 
sectional areca 
and braid is 
unbroken, 


Green or 
Black 
Overmold 


Repair as out- 
lined in para- 
graph 18-11. 


Heat- 
Shrinkable 
Overmold 


Inspecting 


Broken braid 
carriers not 
exceeding 2 at 
any one point 
and not rnore 
than 5 points 
within any 2~ 
foot length of 
harness, 

Armor braid 
damaged beyond 
the limitations 
listed above, but 
the damage does 
not exceed 3 con- 
tinuous near 
inches. 


Random tndi- 
vidual broken 
strands. 


Cuc wire insula- 
tion, 


Contamination. 


Voids or gouges 
larger than 1/4 
inch indiameter. 


Cracks, cuts, or 
holes that expose 
armor braid. 


Thermal damage. 


Blisters, holes, 
scratches, or 
fouges larger 
than 1/8 inch in 
diameter. 


Scetion XVIII 


Repairing 


Clip off broken 
strands flush 
with braid and 
Solder over 
exposed area 
with solder 
specified in 
figure 18-3. 


Repair as out- 
lined in para- 
graph 18-11, 


Strands flush 
with braid, 


Replace 
harness. 


Clean as out~ 
lined in 
R-3896-3, 
Volume J, 
Repair as out- 
lined in para- 
graph 18-7 or 
18-8, 

Repair as out- 
ijned in para- 
graph 18-7 or 
18-8, 

Sand churred 
overmold toa 
smooth finish. 
If braid is ex- 
posed after 
sanding, re- 
pair as out- 
lined in para- 
graph 18-7 or 
18-8. 

Replace as out- 
lined in para- 
graph 18-9. 


Clip off broken 


Figure 18-4. Inspecting and Repairing Electrical Harness (Shect 2 of 3) 


Change Na. 16 - 9 July 1969 
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Section XVII R-3896-3 


Paragraph 18-7 Volume II 
Part Name Inspecting Repairing Part Name Inspecting Repairing 
Heat- Voids larger than Apply aero- Plug Surface scratches, Replace boot, 
Shrinkable 1/4 inch between space sealant Protective nicks, or gouges 
Overmold overmold and 92-018 (Dow Boot exceeding 1/8 inch 
(continued) armor braid. Corning Corp) in diameter and 
to affected more than 0,030 
area, inch deep, 
Thermal damage. Sand charred Torn ears on Repair as out- 
overmold toa boot, lined in para- 


smooth finish. 
lf braid ia ex- 
posed after 
sanding, re- 
place as out. 
lined in para- 
graph 18-9. 


graph 18-10, 


NOTE 


Heat-shrinkable overmold imperfec- 
tions smaller than listed above are 
considered acceptable. 


rvs SL TE PL HE APN sy 


Figure 18-4, Inspecting and Repairing Electrical Harness (Sheet 3 of 3) 
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49,030 é 
[iJ o.2e1 13-54 INCH nes 
0.094 INCH MORE THAN ONE 
BEND 


fay o.om 3:89 went— 0.048 


BEND 
BEND 


COUPLING 
NUT = 


BOCKE'! CONTAC 18 


DIMENSIONAL LIMITS FOR 12-GAGE AND 16- GAGE PINS IN SHELL SIZES US, 104, ICSL, 125, 


‘cna ENT AGSS iS DIMENSIONAL LIMITS FOR 16-GAGE PINS IN OHELL SIZES 12, M4, 16, AND 18 THROUGH 38 
148, AND 168, 


§01001-E-3B 


Figure 18-5. Dimensional Limits for Electrical Connectors 


18-7, REPAIRING GREEN OVERMOLDS. a, Thoroughly clean repair area by wiping 
WARNING with a clean, lint-free cloth dampened with 
methyl-ethyl-kctone (Federal) Specification 

The following procedure specifies TT-M-261). Allow solvent to dry completely, 


methyl-ethyl-ketone which is flam- 
mable and must not be used near heat, 
sparks, or oten flame. Inhalation of 
its vapors and prolonged contact with 
the liquid can cause serious injury, 


18-6 Change No, 15 - 23 April 1969 
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Volume I 


b, Wrap detective or damaged area of over- 
mold with silicone rubber tape STOL3ORB0078, 
Type T (Roe) etdyne}, 


c. Apply silicone rubber tape in one even 
layer with a 50- percent overlap, 


dd, Extend tape layer from 1/2 ta 1 ineh 
beyond detective or damaged varea, 


18-8, REPAIRING BLACK OVERMOLDS, 


WARNING 


The following procedure specifies 
methyl-ethyl-ketone which is tlam- 
mable and must not be used near heat, 
sparks, or open flame. Inhalation of 
its yapors or prolonged contact with 
the liquid can cause serious injury, 


a. Thoroughly clean repair area by wiping 
with a elean, lint-tree cloth dampened with 
inethyl-ethyl- Ketone (Federal Specitication 
TT-M-261). Allow solvent to dry completely. 


b. Thoroughly mia 22 parts of A to 100 parts 
of f, by weight, of potting conpound PR- 1553 
(bluck) (Products Hesearch Co), for one minute. 


ce. Using a spatula, apply and smooth potting 
compound to damaged area of overmold, 


NOTE 


The potting compound must be used 
Within 15 minutes after mixing, sinee 
it starts to set up after 15 minutes, 


d. Allow potting compound to cure at room 
temperature for approximately 16 hours, 


NOTE 


Caring may be accelerated by using 
a hot-air gun or heat lamp not ex- 
eceding a maximum temperature of 
230° F, 


e. Remove any excess compound by carefully 
trimming or sanding. 


18-9. REPAIRING HEAT-SHRINKABLE OVER- 
MOLDS. Repair of heat-shrinkable overmolds 


consists of replacing the damaged item witha 
new one of the same part number. Refer to 
R-3896-4 for overmold part number. (See 
figure 18-6 for replacing overmolds. ) 


Section XVII 
Paragraphs 18-8 to 18-9 


CAUTION 


Inxtreme care must be used when cul- 
ting overmold to prevent damayre to 
armor braid. 


i. Verily part number of damaged overimold 
and carefully remove damaged avermold by cut- 
ting with a sharp cutting edge along the axial 
tength of the harness, 


bh. Peel sutficient sealant from repair area to 
expose armor braid, Ikemoval of all sealant i 
nat necessary, 


WARNING 


The tolloving, procedure specifies 
methyl-ethyl-ketone whieh is Hame- 
mable and must not be used near heat, 
sparks, or open Hamme, Inhalation of 
its vapors os prolonned contier with 
the liquid can cause serious injury, 


¢. Clean wrea to be bonded and inside of new 
overmold, using a elean, dint-free cloth damp- 
ened with methyl-ethyl-ketone (Mederal Specifi- 
cation TT-M-261). Alow solvent to dry com- 
pletely. 


d, Using pressure-sensitive tape LB0190-002 


(NR, Los Angeles Division), mask off cach side ff, 


of repair area, with 1/2-inch maximum space 
from ends of overmold, 


e, Apply a thin coat of primer 1200 (Dow 
Corning Corp) to metal surface of repair area; 
apply only enough primer to give a pink tinge to 
the metal. Allow to dry for a minimum of 60 
minutes, 


f. Apply acrospace scalant 92-018 (Dow 
Corning Corp) 1/82 to 1/8 ineh thick over entire 
repair area, 


%. Position new overriold around the harness 
at repair area. If overmold has a thick end or 
inside lip, position overmold in correct direction. 
(See figure 18-6.) If overmold has a plug pro- 
tective boot retaining ring, the lip must be 
completely shrunk first. 
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Section X VIII 
Payagraph 18-10 


me 


WRAPPING WIRE 


ila 


lat Ra 


a i Ha 
f auth TU 


Figure 18-6, 


CAUTION 


Application of excessive heat will 
cause silleone rubber surface to 
blister, 


h, Using a heal gun or equivalent, apply heat 
evenly around cvermeld starting at one end and 
continuing to other, Iba reflector is used with 
gun. shorten time that heat is applied, Wa re} 
flector is not used, hold gun approximately 2 
inches away from part when applying heat, 


WARNING 


The following procedure specifies 
rocthyl-ethyl-ketone which is flam- 
mable and must nol ve used near heat, 
sparks, or open flame. Inhalation of 
its vapors or prolonged contact with 
the liquid can cause serious injury. 


i, Immediately remove excess sealant pro- 
truding from part, using a natural-bristle brush 
or clean cloth dampened with methyl-ethyl-kelone 
(Federal Specification TT-M-26)), Remuve 
masking tape, 
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Volume JI 
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TY ee AOR a, en stn 


Wrapping Armor Braid and Replacing Heat-Sbhrinkable Overmolds 


j. Allow sealant to cure at ambient tempera- 
ture for a minimum of 16 hours, Do not bend or 
twist repaired seetion when handling the harness 
during the curing period, 


k. If voids are detected under (he molded 
part, inject sealant through the part to fill the 
void. 


19-10. REPAIRING PLUG PROTECTIVE BOOT, 
Repair of the plug proteclive boot consists of re- 
pairing the torn ears, 


WARNING 


The following procedure specifies 
isopropyl alcohol which is flammable 
and must not be used near heat or 
cepen flame. Inhalation of its vapors 
or prolonged contact with the Nquid 
can cause Serious injury. 


a. Clean boot damaged area and surfaces to 
be joined with isopropyl alcohol (Federal Speci- 
fication TT-I-735) and allow to dry completely. 


a 
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b. Pune: a hole ln bootat end of crack or tear, 


c, Apply a thin film of aerospace sealant 
§2-018 (Dow Corning Corp) to surfaces to be 
joined. Join surfaces; then remove any excess 
adhesive. 


d. Allow sealant to cure at ambient tempera- 
ture for 4 minimura of 16 hours. 


18-11, REPAIRING ARMOR BRAID, 


a. Lay a loop of Kulgrid or Kulprid 28 
(Sylvania Klectric Products, Inc) wrapping wire 
{25 AWG veconmmended) axially along harness, 
spanning braid damage area plus 1/4 inch mini- 
mum as shown in figure 18-6, 


b. Sptrally wrap harness with tuhtly butted 
colls over wire loop (step a) until loop protrudes 
from spiral coll 1/16 41/32 inch, 


¢, Pull wrapping end of wire through end of 
loop and pull the 2 ends in an a: ial direction to 
snug the spiral coll, with loop eid positioned 
approximately in center of wrapped area. 


d. Trim ends of wire to within 1/16 41/16 
inch of the wrapped area and solder them to 
existing braid with solder specified in Ngure 
18-3, 


18-12. TESTING, 


18-13, The following tes! procedure outlines 
requirements fo. testing of the electrical har- 
ness, Any devialions, including the use of other 
test equipment, must be cquivalent to the test 
requirements, safety standards, and equipment 
specified in this procedure, Refer to paragraphs 
18-14 and 18-15 for electrical harness test 
procedures. See figure 18-7 for harness part 
number and wire list, 


18-14. CONTINUITY TEST. 


a. Using a multimeter, perform continuly 
test between contacts of connectors, Resistance 
must not exceed one ohm. Sce figure 18-7 for 
wire Hist. 


b. Perform continuity test of shielding only 
on harnesses where the shields are connected 
to contacts of connectors. Resistance must not 
exceed one ohm, 


18-15. INSULATION RESISTANCE TEST. 


WARNING 


High-voltage tests are dangerous; 
therefore, in addition to local and 
standard safety requirements, the 
tesi equipment must be grounded, 
cunnectors must be dry, and per- 
sonnel must be kept to a minimum 
in the test area. 


e Compressed gas must not be used 
for drying or cleaning unless 
effective chip guarding is used and 
personal protection equipment is 
WOTR, 


a. ‘Phoroughly dry all harness connectors 
containing ceramic inserts (P137 and P138), 
with low-pressure (less than 30 psig) gaseous 
nitrogen (MIL- P-27401) prlor to proceeding 
with this test, 


CAUTION 


Voltage applied to both intercon- 
nected contacts at the same time 
creales a short circuit which can 
resull in damage to equipment. 


NOTE 


Step aA applles only to igniter har- 
nesses 502932. 


aA, On harnesses 502932, connect P47-V to 
connector shells P43, P44, P45, P46, and P47; 
then perform insulation resistance test as 
follows: (See figure 18-7 for wire lst.) 


(1) Using a megohmmeter, apply 500 vde 
for 5-60 seconds between each contact in con~ 
nector P47 (except for P47-V) and shell of 
connector P4%, Resistance must exceed £00 
megohms, 


(2) Using a megohmmeter, apply 500 vde 
for 5-60 seconds between cach contact and all 
other contacts in connector P47 (except for 
P47-V). Resistance must exceed 200 megohms, 


(3) Pisconnect P47-V from connector 
shells 243, P44, P45, P46, and P47, 


b. Using a megohmmeter, apply 500 vde for 
5-60 seconds between cach contact and connector 
Shell, and each contact and every other contact in 
the same connector, except those contacts which 
are interconnected or connected to the shielding, 
Resistance of each application must exceed 200 
megohms, See figure 18-7 for wire list. 


c. Remove test equipment, and install and 
torque dust caps o1 connectors. See figure 
18-2 for torque values, 
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From 


To 


Harness §02944 


318-24) 
J18-f 
J18-b 
J18-a 
J18-2 
p75§-L(a) 
J18-p 
J18-q 
J18-y 
I18«g 
J18-t 
P30-P 
Ji8-n 
J18-m 
J20-u() 
Pigg-cle) 
J18+k 
J20-d 
J18-¢ 
520-y) 
J20-¥ 
J20-E 
J20-F 
J20-G 
J20-b 


Shield 
P75-A 
P75-B 
P75-C 
P75-D 
Shield 
P30-A 
P30-B 
P30-C 
P30-D 
P30-E 
P30-G 
P51-A 
Pb1-B 
P52-A 
P52-B 
P52-C 
P128-A(c) 
P128-b(c) 
J18-j 
J18-h 
PI6-A 
P78-B 
P78-C 
Shield 


Harness 50294] 


J75-A 
J75-B 
J75-C 
JT5-b 
J75-E 


P175-A 
P175-B 
P175-C 
P175-D 
Shield 


Harness 502948 


J19-C 
J19-B 
J19-D 
J19-L 
J19-H 
p50-A(d) 
J19-M 


P56-A 
P56-B 
P50-A 
P50-B 
P50-C 
p50-p{a) 
Shield 


R+-3896-3 


Volume IT 
From To From To 
Harnegs 502948-11 P47-C P43-A 
P47-T P43-C 
J19-C P56-A P47-U P44-C 
J19-B PS$6-B P4AT-A P44-A 
J19-D P50-A P4T-J P44-)) 
J19-L P50-B P47-F P44-B 
J19-M Shield P47-K P45-3 
P47-H P45-D 
Harness 502949 P47-M P45-C 
P47-R P45-A 
J142-A P73-A P47-N P46-C 
J142-B P73-B P47-G P46-A 
J142-C P73-C P47-8 P46-B 
J142-D Shield P47-E P46-N 
P47-V J450 
Harness 502947 P450 Shield 
d174-A P7T4-A Harness 502943 
J174-B P74-B 
J174-C P74-C J800-C P85 
J174-E Shield J800-D P86 
J800-E P87 
Ilarness 502942 J800-F P89 
J8OO-J3 Shield 
T470-C J47-A 
J410-a J47-B Harness 704538 
J470-B J47-C 
J470-M J47-D Ji00-A P108-A 
JA70-J J47-E J100-B P108-B 
J470-G J47-F J100-C P108-C 
J470-R J47-G J100-D P108-D 
J470-D J47-H J100-E P108-E 
J470-V J4%-J J100-F P108-F 
J470~-1 J47-K J100-G P108-G 
J47-m(e) ss ga7-n(¢) | 3100-H P108-H 
J470-P J41-R 3100-18) — Shield 
J470- J47-8 P108-3(@) — Shield 
347-T{f) J47-ulf) 
J47-v(@) Shield Harness 104529 
J47-d(a) Shield 
J101-4 P109-A 
Harness $02962 J101-B P109-B 
J101-C P109-C 
P47-B P43-B J101-D P109-D 
P47-D P43-D J1i01-K P100-K 


(a) Shield- continuity-test between these contacts only. 
(b) Bussed together, 
(c}) Bussed together. 
(ad) Bussed together. 
(e) Bussed together. 
(f) Bussed together, 
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From To 
J101-L P109-L 
J101-M P109-M 
J101-N P109-N 
J101-S P109-S 
J101-T P109-T 
J101-U P109-U 
J101-V P109-V 
J101-W P109-W 
J101-X P109-X 
3101l-a P109-a 
J101-b P109-b 
J101-c P109-c 
J101-d P109-d 
J101-¢ P109-e 
J101-£ P109-f 
J101-g¢ P109-¢ 
J101-h P109-h 
J101-j P109-) 
J101-k P109-k 
J1CG1-m P109-m 
J101-n P109-n 
J101~p P109-p 
J101-r P109-r 
J101-s(@) — Shield 
P109-s(@) shield 
Harness 7045390 
J102-B P110-B 
J102-C P110-C 
J102-D P110-1 
J102-E P110-E 
J102-F P110-F 
J102-G P110-G 
J102-H1 P110-H 
J102-J P110-u 
J102-K P110-K 
J102-N P110-N 
J102-P P110-P 
J102-R P110-R 
J102-s P110-s 
J102-T P110-T 
J102-U P110-U 
J102-V(@) Shield 
P110-V(a) Shield 
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Volume IE 
From To From To From To From To 
Harn 045 3106-H P138-A P112-X P121-C Harness 704540 
J106-G P136-B P112-W P121-D cas 
J103-B P115-B J106-F P138-C P112-T P121-E J140-A P147-A 
J103-C P115-C J106-T Shield P112-Y P121-F J140-B P147-B 
J103-D P115-D P112-M P122-A J140-D P147-9) 
J103-E P115-E Harness 704528 P112-P P122-B Ji40-E(@) — Shiela 
J103-F PL15-F P112-U P122-C P147-3(8) Shield 
J103-G P115-G Plii-g P116-A Pi12-N P122-D 
3103-H P115-H Pill-h P116-B P112-Q P122-E Harness 704541 
J103-J P115-3 P111-p P116-C P112-V P122-F 
J103-K P115-K Pili-n P116-D P112-2 Shield Jid1-A P148-A 
3103+N P115-N Pil-j P116-E J141-B P148-B 
1103-P P115-P Ptli-r PLLe-F Harness 704531 J141-D P148-D 
J103-R P115-R P111-X P117-A J141-7 P148-T 
3103-8 P115-S Pili-e P117-B P113-J D53-A W41-X P148-X 
J103-T P115-T P111-f P117-C P113-K P53-B J141-b P148-b 
1103-U P115-U PIL-Z P117-D P113-T P53-C J141-N P148-N 
J103-V") Shield P111-k P117-E P113-C P70-A 41-8 P148-§ 
P115-V(a) Shield Plli-m P117-F P113-P P70-B J141-W P148-W 
P111-U P118-A P113-D P10-C J141-F P148-F 
Harness 704533 P411-V P118-B P113-B P70-D J141-H P148-H 
Plll-c P118-C P113-N P70-E J141-L P148-L, 
3104-1, P130-A P111-b P118-D P113-A P10-F J141-J P148-J 
J104-C P130-B P1l1-w P118-E P113-G P76-A J141-M P148-M 
J104-M P130-C P11i-d P118-F P113-S P76-B J141-R P148-R 
J104-D P130-D P111-8 P110-A P113-H P76-C J141-E P148-F 
J104-E P132-A P111-K P119-B P113-F P76-D J141-G P148-G 
J104-F P132-B P111-T P119-C PJ13-R P76-E J141-1 P148-1 
3104-G P132-C Plil-a P119-D P113-E P76-F J141-¢ P1db-¢ 
J104-H P132-D P111-M P110-E P113-V Shield J141-g P148-g 
J104-N(@) ~~ Shield P111-L P119-F J141-k P148-k 
P130-E(@) Shield P111-G P193-A Harness. 704532 J141-a Pi48-a 
P111-H P123-B ; J14l-e P148-e 
Harness 704542 P111-P P123-C P114-E P71-A Ji4i-¢ P148-£ 
P111-N P123-D P114-D P11-B J141-¥ P148-Y 
J130-A P230-A Pll1-J P193-E Pit4-) P71-C J14i-d P148-d 
J130-B P230-B 111-R P123-F P114-C P71-D J141-j P148-} 
J430-C P230-0 Plli-s Shield P114-P P71-E Ji41-m P148-m 
J130-D P230-D P114-N PT1-F Ji41-p P148-p 
J,30-E Shield Harness 704526 P114-G P77-A J14i-s P148-5 
P114-R P77-B J141-h P148-h 
Harness 704534-11 P112-E P120-A P114-H P77-C Jidi-n P148-n 
Ces gto es. P112-F P120-B P114-s P77-D Jidl-r P148-r 
J106-R P134-A P112-L P120-C P114-K PI-E J141-C P148-C 
J106-£ P134-B P112-K P120-D P114-J P71-F J141-K P148-K 
J106-D P134-C P112-G P120-E P114-L J128-A J141-0 P148-0 
J106-C P137-A P112-H P120-F P114-T Shield J1i41-P P148-P 
J106-P P137-B P112-R P1Zi-A J141-V P1498-V 
J106-N P137-C P112-S P121-B J141-U P148-U 


(a) Shield-continuity-test between these contacts only. 


ae 
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From 


J141-Z 
J14i-t 
J14t-u 
J14t-v 
J141-w 
J141-x 
J14i-y 
3141-28) 
3148-2{a) 


To 


P148~-Z 
P148-t 
P148-u 
P148-yv 
Pil4s-w 
P148-x 
P148-y 
Shield 
Shield 


Harness 704636 


J143-M 
J143-L 
3143-K 
J143-P 
J31438-N 
J143-d 
3143-T 
3143-8 
J143-R 
J143-V 
3143-U 
J143-Q 
J143-F 
1143-G 
J143-E 
J143-w 
Ji43-X 
J143-¥ 
3143-2 (8) 
J188-G(a) 


P184«A 
P184-B 
P184-C 
P185-A 
P183-B 
P186-C 
P188-A 
P1i86-B 
P186-C 
Pi187-A 
P197-B 
P187-C 
J188-A 
J188-B 
J188-C 
J188-D 
J188-E 
J188-F 
Shield 

Shield 
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From To From 
Harness 704535 Pi51-f 
P151-e 
P146-A P155-A Pi5i-h 
P146-C P1{55-B P151-j 
P146-D P155-C P15i-m 
P146-B P155-D Pidi-q 
P146-P P155-E P151-p 
P146-N P155-F Pt51-n 
P146-£ P159-A P151-r 
P146-G P159-B P15l1-s 
P146-H P159-C PISl-t 
P146-F P159-D Pi51-y 
P146-S P156--E Pibl-y 
P146-R P159-F Pi§l-u 
P146-J P162-A P1A1-w 
P146-L P162-B P161-x 
P146-M P162-C P151-Q 
™146-K P162-D P151-P 
P146-U P162-F P151-V 
P146-T P162-F P151-0 
P146-¥V Shield P15)-U 
P151-T 
Harness 704537 P151-S 
P151-R 
Pihl-a P163-A P151-N 
P151-2 P163-B P151-M 
P151-Y P163-C P151-X 
Pi$i-b P163-D P161-W 
P151-c P163-E P151-2(@) 
P151-k P163-F = J167-N (9) 
P151-d F164-A 
P151-¢ P164-B 


(a) Shield-continuity-test between these contacts onl*. 
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To 


P164-C 
P164-D 
P164-E 
P164-F 
P165-A 
P185-B 
P165-C 
P165-D 
P165-E 
P165-F 
P166-A 
P166-B 
P166-C 
P166-D 
P166-E 
P166-F 
JIGT+A 
J167-B 
J167-C 
J167-D 
J167-E 
J167-F 
J167-G 
J167-H 
3167-1 
J167-K 
J107-L, 
J187-M 
Shield 
Shield 


Figure 18-7, Electrical Harness Wire List (Sheet 3 of 3) 


From 


Harness 704 239 


P152-A 
P152-C 
P152-D 
P152-B 
P152-P 
P152-N 
P152-E 
P152-G 
P152-H 
P1§2-F 
P152-S 
P1§2-R 
P152-V 


P158-E 
P158-F 
P160-A 
P160-B 
P160-C 
P160-bD 
P160-E 
Pi60-F 
Shield 
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HYFERGOL MANIFOLD 


WARNING 


PNEUMATIC FLOW 'TELTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 


AUTHORI7FD PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, 


ie ines ta ae tine 


NNR S MUNI th er LE I 


19-1, HYPERGOL MANIFOLD. 403 
AND 407791. 


19-2, The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 
reauired to maintain the hypergol manifold, 
See figure 19-1 for test equipment and special 
tools. Refer to R-3896-4 for protective clo- 
sures, The following protective closures are 
subject to the special requirements indicated, 
Specified lubrication methods are outlined in 
R-3896-3, Volume I, 


a. Plate R¥20660-57: Used on mantfold 
403509, 


Part No. ee Nomenclature 
T--6029715 Assembly Plate 
T-5029716 Hypergol Siinulator 
T-5029717 Pressure Test Fixture 
T-5001175 Pressure Test Fixture 
T~5035210 Torque Adapter 


Model 680A 
(Triplett Electrical 
Instrument Co), 

or equivalent 


Multimeter 


1432-T (General 
Radio Co), or 
equivalent 


Decade Resistance Box 


599, 406159, 


b, Closure RK395-10042: Used on manifold 
406158 and 407791. 


c, Plug RD265-2001-0006: Used on manifold 
407791, 


d. Closure RX20845-31; Lubricate (Method 
A) closure and lubricate (Method J) packing with 
lubricant grease RBO140-032 (Rocketdyne), 
Torque to 20-30 in-Ih, 


e. Closure RX20841: Lubricate (Method 1) 
O-ring with $1281 grease (Dow Corning Corp). 


Re en ee 


Use 


Holds hypergol manifold during repair. 


Simulates hypergol cartridge during 
pressure-test, 


Seals control ports of nypergol manifola during 
pressurc-test. 


Seals control] ports of ignition monitor valve 
during pressure-tesl, 


Torques retainer in piston of hypergol manifold, 


Maxes electrical measurements, 


Used with Tripleit 6304 for resistance test. 


Figure 19-1, Test Equipment and Special Tools for Hypergol Manifold (Shea 2 of @ 


Change No. 22 - 15 Februai, lit 19-1 


Section XI. 


a el tlm 


Part No, 
Model 1620C 
(Freed Trans- 
former Co), 
or equivalent 


Nomenclature 


Megohmmeter 


G3104 Pneumatic Flow Tester 

G3141 Components [esi Console 

G3143 Components Adapter Set 
| 


Figure 19-2 deleted, 


18-2 Change No, 21 - 12 November 1971 


Figure 19-i, ‘Test Equipment and Special Tools for Evpergo]l Manifold (Shcec 2 of 2) 


R-3806-3 
Volume It 
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Use 


a RH 


oe em pe 


Makes insulation resistance tests, 


Measures downstream pneumatic leakage. 


Provides gasccus nitroyzen and hydraulic fuel 
control for testing hypergo] manifold, 


Provides hardware for hypergo]l manifold 
test setups. 
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Figure 19-3, Hypergol Manifold--Exploded View (Sheet 1 of 2) 
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Paragraphs 19-3 to 19-8 Volume II 
1 = Bolt 16 §=Plug 30 = Packing 44 Shim 
2 Washer 1% ~=©Packing 31 Spring 45 Spring 
3 = Quick- disconnect 18 = Bolt 32 Guide 46 Shim 
4 O-ring 19 Washer 33.» «Rod 47 Retainer 
§ Retainer (a) 20 = Quick- dis :onnect 34 ~=—s- Bolt 48 Q- ving 
6 Check Valve 2t O-ring 35 Washer 49 Piston 
7 Packing(a) 22 =©Retainer 35A Insert 49A Insert 
§ Pin 23 = =6Nut 36 Container 50 O- ring 
§ Chain 24 Washer 37 = O-ring 51 Retainer 
10 ~~ Pin 25 Ignition Monitor 38 Retainer 51A Insert 
11 Bolt Valve 39S Nut 51B Insert 
12 )= Lug 26 «Packing 40 O-ring 51C Insert 
13 Washer 27 = Bolt 41 Retainer §1D Insert 
14 = Switch 28 Washer 42 Cap SIE Insert 
15 Packing 29° «Cap 43 Packing 5S1F Insert 
; 52, Body 


(a) Ou manitold 403599 and 406159 
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Figure 19-3. 
19-3. DISASSEMBLING. 


18-4. Disassemble the hy,~rgol manifold as 
required to accomplish necessary repair and/or 
replacement. No special instructions are 
necessary to disassemble the hypergol manifold, 
except as noted. See figure 19-3 for parts and 
index numbers. 


a. Secure hypergol manifold in assembly 
§ plate T-5029715, 


b. Disassemble hypergel manifold. Shims 
(44) shoula be removed and retained together so 
Same amount may be installed during assembly. 


NOTE 
Pin (8), chain (9}, or pin (10) must 


not be removed unless replacement 
is required. 


i i a 


Part Name and 
Index No, 


a 


enna sham Seed 


~ 


a 


Quick-discunnect (3) 


Check valve (6) Damaged threads. 


Pin (10) 


Switch (14) 
sealing surface. 


TY AAA eT SE St -RS hsrrOE/LSnEROSRYee OG? mh p RNW ET EP A lll a 
~ a 


Figure 19-4, 


19.4 Change No, 20 - 19 May 1971 


Scoring and proper operation. 


Damaged threads, receptacle. and 


Hypergol Manifold-~Exploded View (Sheet 2 of 2) 


c. Remove retainer (47) from piston (49), 
using torque adapter T- 5035210. 


19-5. CLEANING. 


19-6. The hypergol manifold parts must be 
cleaned for fuel service as outlined ir R-3896-3, 
Volume I. 


19-7. INSPECTING AND REPAIRING. 


19-8. Inspecting the hypergol manifold deter- 
mines if the individual parts have been damaged 
by mishandling or wear. See figure 19-4 and 
inspect individual parts for general condition, 
cleanness, damage of threads, corrosion, dis- 
tortion, nicks, burs, and scratches. Dimen- 
sional limits, listed in figure 19-5, fori the 
guide to serviceability of parts. Minimum and 
maximum values are given, beyond which re- 
pair or replacement of parts is required, 


Inspecting Repairing 
rw rane eR Ed 
Damaged sealing and mating surfaces. Replace. 


Refer to R-3896-3, Volume. 
1, for thread repair. 


Replace. 
Refer to R- 3896-3, Volume 


I, for thread repair, Re- 
place if receptacle or 


inspecting and Repairing Hypergol Manifold (8heet 1 of 2) 


Part Name and 
Index Number 


Quick-disconnect (20) 
Ignition monitor valve (25) 
Cap (29) 

Guide (32) 

Spring (31) 

Rod (33) 


Container (36) 


Nut (39) 


Cap (42) 


Spring (45) 


Retainer (47) 
Piston (49) 


Body (52) 


Part Name and 
Index Nuniber 


Spring (31) 
Rod (33) 


Container (38) 


R-3896-3 
Volume II 


as ee, 


Inspecting 


Damaged sealing and mating surfaces. _ 


Refer te section XX. 

Damaged mating ond sealing surfaces, 
Corrosion and excessive wear. 
Currosion, distortion, and tension. 


Outside diameter. 


Damaged threads and sealing surfaces. 


Damaged threads and smoothness of 
hole. 


Damaged threads and sealing surfaces. 


Corrosion, distortion, and tension. 


Nicks and scratches on sealing surface. 


Nicks, scratches, and wear in O-ring 
groove aid on sealing surface. 
Outside diameter. 


Nicks, scratches, and wear on seats, 
inside diameters of bores, and sealing 
Surfaces. 


Damaged threads and inserts. 


Figure 19-4. Inspecting and Repairing Hypergol Manifold (Shect 2 of 2) 


Section XIX 
Repairing 
Replace. 
Refer to section XX. 
Replace. 
Replace, 


See figure 19-5 for dimen- 
sional limits. 
See figure 19-5 for dimen- 
sional limits. 


Refer to R-3806-3, Volume 
I, for thread repair. See 
figure i9-5 for dimensional 
Jimits. Replace if seal- 
ing surface damaged. 

Refer to R-3896-3, Volume 
i, for thread repair. 

Refer to R-3896-3, Volume 
i, for thread repair. Re- 
place if seating surface 
damaged. 

See figure 19-5 fur dimen- 
sional limits. 


Replace, 
Replace. 


See figure 19-6 for dimen- 
sional limits. 

See figure 18-5 for ditner- 
sional limits, Replace if 
sealing surfaces are 
damaged. 

Repair threads and replace 
inserts as outlined in 
R-3896-3, Volume I. 


Minimum Maximum 
Dimension (Inches Except As Noted) 7 
Compressed to 2.720 inches 20 Ib : 22 tb 
Compressed to 1.743 inches 48,1 Ib 53,1 Ib 
Small end diameter 0.122 0.123 
Center section diameter 0, 4990 0,4995 
Sealing end diameter 2.809 2.810 
O-ring groove diameter 2.654 2. 656 
Bore (inner hypergol car- 2,376 2,378 


tridge seal) 


Figure 19-5, 


Change No. 14- 8 January 1969 


LE 


Dimensional Limits for Hypergol Manifold (Sheet t of 2) 


19-5 


Section XI€ 


R-3896-3 


Paragraphs 19-9 to 19-10 Volume II 
Part Name and Minimum Maximum ” 
Index No. Dimension (Inches Except As Noted) 
~~"Bore (outer hypergol car- ~~~ OLSSSCS*~<~‘“—s*S*S*S*~*~*S*~*S*S*S~SSOOD 

tridge seal) 

Spring (45) Compressed to 5, 265 inches 223 lb 243 Ib 
Compressed to 4. 835 inches 313 Ib 343 Ib 

Piston (49) Sliding surface diameter 1,496 1.497 
O-ring groove diameter 1. 256 1. 258 
Retainer seal groove outside 0. 968 0.970 
diameter 
Retainer seal groove inside 0,742 0,744 
diameter 

Body (52) Bore (position switch) 1.877 1.878 
Bore (ignition monitor valve) 1,874 1.876 
Bore (drain port) 0, 500 C. 502 
Bore (purge port) 0. 874 0.876 
Bore (hypergol cartridge 2.812 2.814 
container) 
Bore (seal (40) ) 0, 234 0,236 
Bore (rod, smail end) 0,128 0.129 
Bore (rod, center section) 0, 600 0.50) 
Bore (piston sealing surface} 1.500 1.502 
Igniter fuel piston seat outside 0.960 0,962 
diameter 
Igniter fuel piston seat inside 0. 900 0,902 


diameter 


8 OE he a TUTE ARP 


— . catiaantaeneaatnelemmen tat 


Figure 19-5, Dimensional Limits for Hypergol Manifold (Sheet 2 of 2) 


19-9. ASSEMBLING, 


19-10. Assembly of the hypergol manifold 
must be performed with care to prevent damage 
to seating and sealing surfaces. All parts must 
meet cleaning requirements as outlined in para- 
graph 19-5. The Jubricant used in this proce- 
dure is lubricant grease RB0140-012 (Rocket- 
dyne), unless otherwise noted. Specified lubri- 
cation (methods) are outlined in R-3896-3, 
Volurne I. See figure 19-3 for parts and index 
numbers, 


a. Secure body (52)in assembly plate 
T-5029715. 


b. Install O-ring (48) on end of piston (49) and 
install retainer (47) into piston. Torque retainer 
to 176-200 in-lb, using torque adapter 
T~5035210. 


19-8 Change No. 20 - 19 May 1971 


c. Lubricate (Method 1.) O-ring (50) with 
FS3281 grease (Dow Corning Corp), and install 
with retainers (51) on piston (49), 


d. Apply thin coat of lubricant (Method Z) 
on piston (49) and shim (46), then install piston 
in body (52). Install same amount of shims (44) 
removed during disasserably. 


e. Lubricate (Method J) packing (43); then 
install packing on cap (42), Lubricate (Method 
A) threads of cap (42). 


f. Install spring (45), shim (48), and cap 42) 
in body (52), Torque cap to 50-60 ft-lb. 


g. Lubricate (Method L) O-ring (40) and in- 
Stall with retainers (41) in body (52): then install 
nut (39), Torque nut to 40-60 in-lb above 
amount required to overcome locking feature 
of insert, but do not exceed 150 in-lh, 


R- 3896-3 
Volume II 


h. Apply thin coat of lubricant (Method Z) to 
rod (33) and install rod into body (52) through 
O-ring (40) and nut (39), being careful to avold 
damage to O-ring, until rod bottoms. 


{. Lubricate (Method J) packing (30) and in- 
stall it on cap (29), and place guide (32) and 
spring (31) in cap. 


j. Apply thin coat of lubricant (Method 2) on 
exterior surfaces of cap (29), on each side of 
packing (70), and on interior mating surface of 
body (52). Install cap and secuz'e with bolts 
(27) and washers (28). Torque bolts to 72-88 
in-lb. 


k. Lubricate (Method J) O-ring (37) and 
install it with retainers (38) in groove of con- 
tainer (36), 


1. Apply thin coat of lubricant (Method Z) cn 
exterior surfaces of container (36) and on each 
side of O-ring (37); install container and secure 
with bolts (34) and washers (35), Torque bolts 
to 155-185 in-lb. Remove body (52) from 
assembly jig T-5029715. 


m, Lubricate (Method J) packing (26) and 


install ic in groove of ignition monitor valve (25). 


n, Apply thin coat of lubricant (Method %) on 
extericr surfaces of ignition monitor valve (25) 
and on each side of packing (26). Ins.all valve 
and secure with nuts (23) and washers (24). 
Torgre nuts to 60-80 in-Jb. 


o. Lubricate (Method J) O-ring (21) and in- 
stall it with retainers (22) on quick-disconnect 
(20). Install quick-disconnect in body (52) and 
secure with bolts (18) and washers (19). Torque 
bolts to 27-33 in-lb, 


p. Lubricate (Method J) packing (17) and 
(Method A) threads of plug (16), then place 
facking on plug and install plug into body (52). 
Torque plug to 40-65 in-Ib. 


q. Lubricate (Method J) packing (15) and 
install it in groove of body (52). 


r. Install lug (12) on right-hand bottom bolt 
(11), snown in figure 19-3, and install switch 
(14) on body (52) with bolts (11) and washers 
(13), Torque bolts to 27-33 in-Jb. 


Section XIX 
Paragraphs 19-11 to 19-12 


S. Qn manifolus 403599 and 406159, lubricate 
(Method J) packing (7) and (Method A) threads 
of check valve (8); then place packing on check 
valve, and insta'l check valve in cap (42). 
Torque check valve to 100-150 in-Ib. 


t. Lubricate (Method J) O-ring (4) and install 
it with retainers (5) on quick-disconnect (3); 
then install quick-disconnect (3) in body (52) 
with bolts (1) and washers (2), Torque bolts 
to 72-88 in-lb, 


u. Install pin (10) and chain (9) on container 
(36) with pin (8), if they have been removed, 
Safetywire bolts (1, 41, 18, 27, 34), nut (23), 
and cap (42). 


v. Install protective closures. Refer to 
paragraph 19-2, 


19-11, TESTING. 


19-12. This procedure outlines requirements 
for complete testing of the hypergol manifold, 
using Components Test Console G3141 and 
Components Adapter Set G3143. Pneumatic 
Flow Tester G3104 and leak-test compound 
(MIL-L-25587) are used for pneumatic leak- 
testing. Any deviations, including the use of 
other test equipment, must be equivalent to the 
test requirements, safety standards, and equip- 
ment specified In this procedure, Prior to 
starting the test, install test plates on hypergol 
manifold as outlined in figure 19-6, Index letters 
are assigned to the manifold ports for ease of 
identification in illustrations, Set up compo- 
nents test console electrical patch-panel (figure 
19-7) and prepare console for use (figure 19-8), 
See figure .9-9 for hypergol manifold test port 
identification and a cutaway view. Refer to 
paragraphs 19-13 through 19-17 for hypergol 
manifold test procedures and see figures 19-10 
through 19-13 for test setups. 
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Section XIX 
Index Letter Valve Port 
A FUEL IN 
+S INLET 
Cc OUTLET 
D RETURN 
E CONTROL PRESS 
F HYPERGOL AND FUEL 
OUTLET 
G BLEED 
H PURGE 
J INSTR 
K DRAIN 
L ATMOS REF 
M CARTRIDGE CONTAINER 
N VENT 


{a) On manifold 403599 
(b} On manifolds 406159 and 407791 


Figure 18-6. Preparing Hypergol Manifold for Testing 


19+8 Change No. 8 - 33 May 1967 


PL PtP RR Ph A A A EF 


R-3 896-3 
Volume II 


Test Plate 
T-5029717-203 
T-5031175-208 
T-5031175-319 
T~5031175-307 


T-5031175-301 i 
T-5031175-501 


None 


T-5029717-202 
None 

None 

None 

None 
T-5029735 


None 


RT AR NAS PO a 


Port Connection 


AN815-4C 
AN815-8C 
AN815-8C 
AN815-10C 


AN815-4C 
AN815-4C 


None 


None 
Quick-disconnect 
AN815-4C 
Quick-disconnect 
AN815=4C 

None 


AN815-4C 


R-3896-3 Section XIX 
Volume II 


A eer a EL PE AI rarer 
a A TE. a Ree ey 


TESY SELECT | 


+ 
40 YDC 


Drip Cepia yyy 


POWER OFF 
abet 1F RANGE 
RANGE, SHIECT 
p A SELECT t Dp 


a 
i 10g . 5A IRA 


TEST 
OPERATE 


—, 
————prthcet 


TEST SELECY 4 
4c 


AMMETER 


DIGITAL — 


VOLTMETER 


TEST 
SELECT TESI 
LIGHTS OPERATE 


* rest 
SELECT 
6 
IMO M . H ew, 
<€-3. mans P70 “ORE 
FE 
scammer Pair seLECT 
A 
Mee ssid Ro 
aM. 4} Ht 
os acer yo 
2M Ki-C 
Oa 
> 3 
TEST SELECT LianTs One AND OXIDIZER VALVES 


{aj HYPERGOL MANIFOLD 
926101-8-19 


Figure 19-7. Components Test Console Patch- Panel Requirements (Shect } of 2) 
Change No, 8 - 31 May 1967 19-9 


Section XX R-3896-3 
Volume IT 


a 2 TE CN TS SR el aA ante APSR rearerreraiarsriis ii SS 


u-40 + 
vee 
POWER 
SUPPLY = 


TEST 
5. LFET ee Seg 
. tsaonnd 
19~9021933-2 MANIFOLD VAIVE PATCAING 
SHIFLD GROUND RUS een y 


TEST SELECT 7 


nfo 


Q TES: SELECT 5 3705 P7054 Pl_ Jt 
oc oo A 


SOLFNOID 
YA! VE 


Crnad. 


HYDRAULIC 
FLOW 


Si 
INGITAL a. 
VOLI'METER TEST SELECT B 
sp DroK 
yma) PNEUMATIC 
. as 
= —> 0 
FLOWMETER FREQUENCY MONITOR PATCHING SSeGLeSair 

Patch- From To Patch- To 
Cord(a) _J6- __38- Cord(a J6 
K5. 09 1A 3J 9r 

5d 19M 

163 5A 
K5, 09 1B 3H 5B 

6J 68 

16M IP 
K3 1c 12A 12C 
Ka 1E 11D J6H 
K3. iF 190A OR 
3088-12 1L 12k 15R 
K3. ac 9B 16h. 
K5, 09 an 10D 8N 

12D 16D 

16R TB 
K3, 2E 3c 7M 
3088-+12 2F 12d BA 
K5.09 2L 8P 8E 

11B K4, 09 9A 19N 

15P 19P 
K3. 2M 6A K3. 9F 12B 
K3. 3D IN 10C 154A 
K4. 09 3E 4k (b) 1OR 15E 

TR ane: 17 1GA(+) 16P 


; (a) Use any cord length required on all patch-cords numbered K3 
(b) Diode patch-cord must be connected svith red lead on same side as (+). 


Figure 19-7. Components Test Console Patch-Panel Requirements (Sheet 2 of 2) 
19-10 Change No. §- 31 May 1967 


R-3896-3 Section XIX 
Volume 


ee va 


Panel Control Pogition tndication/Remarks 


a ap aS erty enema 


semi in dip’ ron a oS 


NOTE 


The press-to-operate switch-lights located on the Components 
Test Congole G3141 operate on and off by alternately pressing 
the face of the switch, Make sure switch-lghts are pressed 
only as necessary in order to obtain the specified indication. 


PRE-POWER ‘TURN ON 


POWER DISTRIBUTION CB1 (30 AMP) Pulled out ahaa main power 
off, 
CB2 (10 AMP) Pulled out Electrical utility 
outlets power off. 
PRESS/TEMP MONITOR CHANNEL SELECT OFF 
DC POWER SUPPLY AC INPUT Down (off) 
VOLTAGE VERNIER Midposition 
VOLTAGE ADJUST Fully counter- 
clockwise. 
CURRENT LIMIT 0 
AC INPUT INDICATOR OFF 
ELECTRICAL CONTROI, MILLIAMPERES OFF 


RANGE SELECT 
VOLTS RANGE SELECT OFF 


VGLTAGE ADJUST Fully DECREASE 
‘ OSCILLOSCOPE INTENSITY POWER OFF 
DIGITAL VOLTMETER 115 V/230 V 115V At rear of unit. 
100 KC STD INT/EXT INT At rear of unit. 
POWER Down (off) 
TEST CELL ELECT, Connector J701 Cable BB52748 Connection to hypergol 
OUTLETS manifold. 
Connector J702 Capped 
Connector J 703 Resistor plug Temperature indicator 
3088-9 load, 
Connector J704 Capped 
Connector JT05 Capped 
CAUTION 


Check that facility pneumatic and hydraulle supplies to console are off. 
POWER TURN ON 


POWER DISTRIBUTION CB1 (30 AMP) Pushed in Console main power on. 
CB2 (10 AMP) Pushed in Electrical utility out- 
lets power on. 
DC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT 3 


I EY RES ET A 


Figure 19-8, Preparing Components Test Console for Use (Sheet 1 of 3) 


A 
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Section XIX R-3898-3 


Volume It 
Panel Control Position indication/Remarks 
POWERTURNON 
(continued) 
ELECTRICAL CONTROL POWER POWER light ON. AC 
! INPUT light on. {@ 
VOLTS-RANGE B (0-150) None. 
SELECT 
MILLIAMPERES- A (0-500) x 2 None. 
RANGE SELECT 
TEST SELECT 1 Light 1 off. (a) 
TEST SELECT 2 - Light 2 off.(a) 
TEST SELECT 3 Light 3 off, (a) 
TEST SELECT 4 Light 4 off. (a) 
TEST SELECT 5 Light 5 off. (a) 
TEST SELECT 8 Light 6 off.{a) 
TEST SELECT 1 Light 7 off.(a) 
TEST SELECT 8 Light 8 off.{4) 
VOLTAGE ADJUST INCREASE VOLTS meter indicates 
24 40.4 volts. 
§ HYDRAULIC CONTROL HYDRAULIC SYSTEM OPEN. (2) 
BYPASS 
i HYDRAULIC SYSTEM CLOSE, (a) 
SUPPLY 
i TEST CELL SUPPLY VENT. (a) 
| TEST CELL SUPPLY VENT.(a) 
i FLOW MONITOR CLOSE, (a) 
SHUTOFF 
| LOW FLOW BYPASS CLOSE, (a) 
DIGITAL VOLTMETER 115 V/230 V L15V At rear of unit, 
100 KC STD INT/EXT INT At rear of unit. 
STORE/DISPLAY STORE At rear of unit. 
DURING COUNT 
RANGE 10V 
FUNCTION VOLT 
ATTENUATION Midposition 
SAMPLE PERIOD 1 SEC 100 PER 
SAMPLING RATE STOP 


| (a) If indication is not as specified, press applicable switch-light. 


EY TA Net SA ES RS SR ch Pn HPAP RE 


Figure 19-8, Preparing Components Test Console for Use (Sheet 2 ef 3) 
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Panel 


——-: 


(contimied) 


POWER TURN ON 


R-3896-3 Section XIX 


Volume I 
Control Position Indication/Remarks 
POWER ON If digital voltmeter 


indicates OVERLOAD, 
wait at least one minute 
hefore resetting. 


RESET Press Digital voltmeter indi- 
cates 00,0000 to 
00, 0001 volt. 


NOTE 
Nigital voltmeter must warm up at least 30 minutes. 


PNEUMATIC PREPARATION 


a, Make sure console is in the following condition: 


(1) Vent valves closed, 


(2) Shutoff valves closed. 


(3) Utility valves closed. 


(4) Regulators closed. 


(5) Utility and test cell outlets capped. 


bh. Supply facility gaseous nitrogen and heliurn to console, 


NOTE 


Helium supply is required only for cryogenic tests, 


c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 


d, On PNEU SOURCE CONEPROG panel, open NITROGEN SOURCE SHUTOFF valve. 


WARNING 


SYSTEM PRESSURIZED lights (located on console and in test cell) 

come on to indicate pressure downstrean of console regulators and 
into test cel’, Safety precautions specified in R- 3896-3, Volume I, 
niust be followed, when working with pressurized systems. 


Figure 19-8. Preparing Components Test Console for Use (Sheet 3 of 3) 
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Section XIX R-3896-3 
Volume II 


a er LR oh rere eee | NENA rE SR iy Ar mY 


HYPERGOLIC AND 
FURL OUTLET 


LORIE, 


\—- CARTRIDGE 
INSTALLED 
SWITCH 


ne CONTROL PRESS 
tt [ Pom i (E) 
EC ows CONIROL 
lan © : 


oa, 
6) (Be) PORT (b} 


OUTLET PORT (C) 
“IGNITION ° 


LCL 


2 RETAINER +> 
. BETA 


siamo / 


oe ON Ma ‘IFOLD 423529 


ON MANIFOLD 496159 
AND 407791 


VALVE A07791-C= 2 


Figure 19-9, Hypergol Manifold--Cutaway View 
19-14 Change No, 8 - 31 May 1967 


R-3886-3 
Volume II 


19-13, SWITCH-RESISTANCE- AND ACTUATION-TEST, 


een 


a. Prepare Components Test Console G3141 
and hypergol manifold for use as outlined in 
paragraph 19-12. 


b. Using megohmmeter, apply 500 450 vde 
between pins A and B of manifold electrical 
eonnestor and measure insulation resistance, 


c. Using multimeter and decade resistance box, 
measure resistance between pins B and C as follows: 


(1) Adjust decade resistance box fer 0,5 ohm, 
and zero inultimeter, 


(2} Connect multimeter leads to decade resistance 
pox terminals. 


(3) Measure decade box resistance and note 
exact multimeter indication for 0.5 ohm, 


(4) Measure resistance between pins B and C, 


d, Remove O-ring from hypergol simulator 
T-5029716, 


WARNING 


Section XIX 
Paragraph 19-13 


Result 


None. 


Resistance must be 100 megohms 
minimum, 


None. 


None, 


None. 


Resistance must not exceed 0.5 ohm, 


None, 


The following procedures vse drycleaning solvent, which is 
flammable and must not be used near heat, sparks, or open 
flame. Inhalation of its vapors or prolonged contact with the 


liquid can cause serious injury. 


dA. Clean threads of hypergol manifold cartridge 
container inlet port with drycleaning solvent (Federal 
Specification P-D-680). Lubricate (Mothod A) 


threads with lubricant grease RBO140-012 (Rocketdyne), 


Specified lubrication procedures (methods) are vut- 
lined in R-3896-3, Volume I. 


None. 
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Section Xi R- 3896-3 
Paragraph 19-14 Volunie ll 


CAUTION 


When Installing hypergol simulator into the hypergol manifold 
cartridge container inlet port, oxtreme care must be used to 
prevent damage to the hypergol cartridge follower. 


@ The threads of the hypergol simulator cap must be clean and 
free of nicks, to prevent galling the threads of the cap and tn- 


let port. 
Procedure 
e. Install hypergol simulator T-5029716 and 
check torque during installation, Continue turning 


until simulator is bottomed; then check gap between 
container and siinutator cap, 


f, Using mepohmmeter, apply 500 +50 vde between 
pins Band C cf mantiold electrical connector and 
measure Insulauon resistance, 


g. Using mullumeter and decade r-sistance box, 
NeaysuYe distance between pins A and B as follows: 


(1) Adjust decade rosistaice box for 0.6 ohm 
and zero mullinieter, 


(2) Connect multimeter leads to decade resistance 
box terminals. 


(3) Measure decade box resistance and note 
oxact mullimeter indication for 0.5 ohm, 


(4) Measure resistance between pling A and B, 
h. Kemove hypergol simulator 'T-5029716, 
t. Itemove manifold from test setup. 


j. I hypergol manifold testing tg lerminated, secure 
eyupment us ouldlined in paragraph 10-19, 


k. Install protective closures, Refer to paragraph 
19+2, 


Mv-14d. IGNITION MONITOR VALVE LEAK-ThST, 


a. Make sure Components Test Console G3141 and 
hypergol roanif old are prepared for tse as outlined In 
paragraph 19-12, 


bb. Connect manifold to console, (See Ngure 19-10.) 
No not install hypergol simulator T-5029716, 


19-36 Change No, 21 ~- 12 November 1971 


Result 


Torque must not exceed 60 in-Ib,. 
There must be no gap between cun- 
tainer and sitnulator cap. 


Resistance must be 100 megohms 
mininevin, 


None. 
None, 
None, 


Realstance must not excecd 0.5 ohm. 
Diaphragm follower rod extended. 
None, 


None, 


None. 


Noue, 


None. 


R-3896-3 
Volume IE 


Procedure 


c. On HYDRAULIC CONTROL panel, perform the 
following: 


(1) Close HIGH PRESS SHUTOFF anu MED PRESS 
SHUTOIYF valves. 


(2) Press TEST CELL SUPPLY "A" switch-light, 


(3) Press HYDRAULIC SYSTEM BYPASS swilch- 
Hyht. 


(4) Press HYDRAULIC SYSTEM SUPPLY switch- 
light, 


d. Slowly apply facility hydraulic supply pressure 
until SUPPLY PRESSURE gage indicates 2,000 +60 pal. 


e. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure (vy CONTROL PRESS port (E) as follows: 
(1) Close VENT valve and open SHUTOFF valve. 


(2) Slowly adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indleates 50 310 psi. 


(3) Close SHUTOFF valve, 


TEST CELL 


LEGEND 


MANIFOLI 
A FUEL IM 

NLT 

OUTLET 

HETULN 

CON CROL 

WYPERCOL AND 


> PORTS 


ATMO8 REP 
CARTRIDGE CON TAJHER 
VENT 


SETRHLO BmTOS 


DORE 
2%, pLucarp . 


CEERZ2e] HYDRAULIC SYSTEM 
COSI FUEL-COMPATIDLE 8YS1EM 
0) VALVE 19-9026587-8 


0) 


| eamemmmna heme teteetecatat 


Figure 19-10. Hypergol Manifold Ignition Monit 
Change 


PHEU MES Pier'dd 
(FUEL COMPATINEE } 


HYDRAULIC OUTLET "AN Oo 


CO EA NACE E OE 


Section 4X 


Result 


None. 


SUPPLY light cn and VENT light off, 


CLUSE light on and OPEN Hight off, 
OPEN light on and CLOSE light aff, 


SUPPLY PRESSURE gage must indl- 
vale 2,000 160 psi. 


None. 


PRESSURE, MONITOR "A" gage must 
Indicate 50 410 pst. CONTROL PRESS 
port (I) pressurized, 


PNEU LOW PRESS 
MON "A" INLET 


Obs mat he es a te eee 


M 


HYD MCD press 
MORK "8" INLET 


HY. FIAW 
RETURN INLET 


Belen raps tam. 


F1-3-2-14 


or Valve Leak-Test Setup 


No, 19 ~ 10 September 1970 19-17 
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Section XIX 


Proceawre 


eA. On HIGH PRESS FUEL. COMPATIBLE panel, 
open VENT valve; then adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 1,650 410 pst. 


f, On HYDRAULIC CONTROL panel, slowly open 
HIGH PRESS SHU TOFF valve until] PRESSURE MONI- 
TOR "B" gage indicates 1,500 +30 psi; then close 
SHUTOFF valve. 


g. Measure and record leakage from RETURN 
port (D). 


h, On HIGH PRESS FUEL COMPATIBLE panel, 
adjust PRESSURE REGULATOR until REG SUPPLY 
PRESS gage indicates zero; then open SHUTOFF valve, 


i, On HYDRAULIC CONTROL panel, open IIGH 
PRESS SHUTOFF valve and, on HYD MED PRESS 
MONITOR panel, open VENT valve, until PRESSURIE 
MONITOR "RB" «age indicates zero. Cloac HIGH 
PRESS SHUTOFF and VENT valves. 


j. Using MED PRESS FUEL COMPATIBLE panel, 


reduce pressure to CONTROL PRESS port (E) as followa: 


(i) Close SHUTOFF valve and open VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero, 


(3) Clese VENT valve. 


k. On HIGH PRESS FUEU COMPATIBLE panel, close 
VENT and SHUTORF valves, 


1, Reduce fachlity hydraulic supply pressure to zero. 


m, On HYDRAULIC CONTROL panel, perform the 
following: 


(1) Press TEST CELL SUPPLY "A" switch-Hght, 


(2) Press HYDRAULIC SYSTEM SUPPLY switch- 
light, 


(3) Press HYDRAULIC SYSTEM BYPASS switch- 
light. 
n. Remove vasve from test setup. 


o. If hypergol mantfold testing is terminated, secure 
equipment as outlined in paragraph 19-19. 


p. Install protective closures, Refor to paragraph 
19-2, 


19-18 Change No, 20 - 19 May 1971 


Result 
HIGH PRESS FUEI, COMPATIBLE and 
HYDRAULIC CONTROL panels pres- 
surized, 
PRESSURE MONITOR "B" page must 


indicate 1,500 180 psi. INLET port 
(B) pressurized. 


Maximum allowable leakage is 5 cc/m. 


REG SUPPLY PRESS gaye must indi- 
cate zera, 


PRESSURE MONITOR "B" gage must 
indicate zero, INLET port 3) de- 
pressurized, 


CONTROL PRESS port (E) depres- 
surized, 


MED PRESS FUEL COMPATIRLE 
panel depressurized, 


None, 


None, 


SUPPLY PRESSURE gage must 
indicate zero, 


SUPPLY light off and VENT light on, 
OPEN light off and CLOSE light on, 
CLOSE light off and OPEN light on. 


None. 
None, 


None. 
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19-15, IGNITION MONITOR VALVE INTERF LOW AND POPPET POSITION VERIFICATION TEST, § 


Procedure, Result 


a. Make sure Component Test Console G3141 and None, 
hypergol manifold are prepared for use as outlined in 
paragraph 19-12. 


WARNING 


The following procedures use drycleaning solvent, which is 
flammable and must not be used near heat, sparks, or open 
flame. iInhalatlon of its vapors or prolonged contact with the 
Hquid can cause serious injury. 


aA. Clean threads of hypergoi manifold cartridge Nune. 
container inlet port with drycleaning solvent (Federal 
Specification P-D-G80), Lubricate (Method A) threads 
with lubricant grease RBO140-012 (Rocketdyne). 
Spectfied lubrication procedures (methods) are out~- 
lined in R-3898-3, Volume I, 


CAUTION 


When installing hypergol simulator into the hyperyol manifold 
cartridge container inlet port, extreme care must be used to 
prevent damage to the hypergol cartridge follover. 


e The threads of the hypergol almulator cap must be clean and 
free of nicks, to prevent galling the threads of the cap and in- 
let port. 


b. Make sure that threads of cap on hypergol simulator None. 
T~ 5029716 aro clean and [ree of nicks; then lubricate 
(Method L) simulator shift O-ring with FS1281 grease 
(Dow Corning Corp), and carefully insort simulator into 
hynergol manifold cartridge container inlet port. Screw 
simulitor clockwise untl) {t botloma. 


c, Connect manifold to console. (See figure 19-11.) None, 


d. On HYDRAULIC CONTROL panel, perform the 
following: 


(1) Clone HIGH PRESS SHU TOs¢F and MED PRESS None. 
SHUTOFF valves, 


(2) Pross TEST CELL SUPPLY "A" switch-Hghl. SUPPLY light on and VENT light off. 
(3) Press HYDRAULIC SYS‘TEM BYPASS switch- CLOSE light on and OPEN light off. 
light. ' 
(4) Press HYDRAULIC SYSTEM SUPPLY switch- OPEN Nght on and CLOSE light off, 
light. 
e. Slowly apply facility hydraulic supply pressure SUPPLY PRESSURE gag? must 


until SUPPLY PRESSURE gage indicates 2,000 +50 pal. indicate 2,000 50 pal. 


f. On MED PRESS FUEL COMPATIBLE panel, apply 
pressure to CONTROL PRESS port (E) as follows: 


(1) Close VENT and SHUTOFF valves. None. 
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Procedure 
(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 50 45 psi. 


(3) Slowly open SHUTOFF valve until PRESSURE 
MONITOR "A" gage indicales 25 42 psi. 


g. On HIGH PRESS FUEL COMPATIBLE panel, 
open VENT; then adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2,000 +50 pst. 


h. On HYDRAULIC CONTROL panel, slowly open 


HIGH PRESS SHUTOFF valve until PRESSURE MONITOR 


“B" pape tndicates 1,800 +40 psi; then close SHUTOFF 
valve, 


i. Maintain specified pressures at CONTROL PRESS 
port (kh) and INLET port (B); chen record pressure indi- 
cation on DIFFERENTIAL PRESSURE gage, 


iA. Using MED PRESS FUEL COMPATIBLE panel, 


reduce pressure to CONTROL PRESS port (E) as follows: 


(1) Close SHUTOFF valve and open VENT valve, 


(2) Adjust PRESSURE REGULATOR until] REG 
SUPPLY PRESS gage Indicates zero, 


(3) Close VENT valva, 


iB, Nemove hypergol simulator T-5029716 
from hypergol mantfold, 


iC, Using a multimeter, continulty test hypergol 
manifold switeh to verify that poppet is closed, 


ID, Verify that DIFFERENTIAL PRESSULE 
gage inalcatlua betweon OUTLET port (C) and 
RETURN port (D) does not exceed 30 psig. 


Jj» On UGH PRESS FUEL COMPATIBLE panel, 
adjust PRESBURE REGULATOR until REG SUPPLY 
PRESS gage Indicates zero; then open SHUTOFF valve, 


k, On HYDRAULIC CONTROL panel, open HIGH 
PRESS SHUTOFFE valve until PRESSURE MONITOR "3B" 
rage tudicates zero; then close SHUTOFF valve, 


1, On HIGH PRESS FUEL COMPATIBLE panel, 
close VENT and SHUTOFF valves, 


m. (Deloted) 


19-20 Change No. 21 - 12 November 1971 


Result 
MED PRESS FUEL COMPATIBLE 
panel pressurized, 


PRESSURE MONITOR "A" gage must 
indicate 25 42 psi. CONTROL PRESS 
port (E) pressurized, 


HIGH PRESS FUEL COMPATIBLE and 
RYDRAULIC CONTROL panels pres- 
surized, 


PRESSURE MONITOR "B" gage must 
indicate 1,800 440 psi. INLET port 
(B) pressurized, 


Differential presyure between OUTLET 
port (C) and RETURN port (D) must 
not exceed 30 pslg, 


CONTROL PRESS port (E) 
depressurlzod, 


MED PRESS FUEL COMPATIBLE 
panel depressurized. 


None, 

None, 

Multimeter must indicate infinity 
between pins A and B and continulty 


hotweon ping Bane C, 


None. 


REG SUPPLY PRESS page must 
indicate zero, 


PRESSURE MON(TOR "B" gage must 
indicate zero. INLET port (B) 
depressurized, 


None, 


R- 3 “8- 3 
Volume I 


Procedure 


n. Reduce fachlity hydraulic supply pressure 
to zero, 


0. On HYDRAULIC CONTROL panel, perform 
the following: 


(1) Press TEST CELL SUPPLY "A" switch-light. 


(2) Press HYDRAULIC SYSTEM SUPPLY 
switch-light, 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


Section XIX 


Result 


SUPPLY PRESSURE gage must 
indicate zero. 


SUPPLY light off and VENT light on, 


OPEN light off and CLOSE light on. 


CLOSE light off and OPEN light on, 


p. Remove valve from test setup. None, 
q. Tf hypergol nianifold testing is terminated, None. 
secure equipment as outlined in paragraph 19~19. 
r. Install protective closures, Refer to None. 
paragraph 19-2, 
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19-16. IGNITER FUEL VALVE PISTON CRACKING-PRESSURE-, SEAT LEAK-, AND RESEAT- 
PRESSURE-TEST. 


Procedure Result 


a, Make sure Component Test Console G3141 and None, 
hypergol manifold are prepared for use as outlined in 
paragraph 19-12. 


WARNING 


The following procedures use drycleaning solvent, which ts 
flammable and must not be used near heat, sparks, or open 
flame. ({nhatation of its vapors or prolonged contact with the 
liquid can cause serious injury. 


aA. Clean threads of hypergol manifold cartridge None. 
container inlet port with drycleaning solvent (Federal 
Specification P-D-680). Lubricate (Method A) threads 
with lubricant grease RBO140-012 (Rocketdyne), 
Specified lubrication procedures (methou3) are out- 
lined In R-93896-3, Volume I, 
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CAUTION 


When installing hypergol simulator into the hypergol manifold 
cartridge container inlet port, extreme care must be used to 
prevent damage to the hypergo! cartridge follower, 


@ The threads of the hypergol simulator cap must be clean and 
free of nicks, to prevent galling the threads of the cap and in- 


let port, 


Procedure 


b. Make sure that (hreads of cap on hypergol simulator 
T-5029716 are clean and free of nicks; then libricate 
(Method ©) simulator shaft O-ring with FS1281 grease 


(Dow Corning Corp), and carefully insert simulator into 


hypergol manifold cartridge container inlet port, 
simulator clockwise until it bottoms, 


c, Connect manifold to console for hydraulic 
piston cracking-pressure-test (figure 19-12). 


d. On HYDRAULIC CONTROL panel, perform 
the following: 


(1) Close HIGH PRESS SHUTOFF and MED 
PRESS SHUTOFF valves. 


(2) Press TEST CELL SUPPLY "A" switeh- 
Might. 


(3) Press HYDRAULIC SYSTEM BYPASS 
awitch=light, 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switeh-light. 


Screw 


Result 
None. 
None, 
None. 


SUPPLY Hght on and VENT Hght off, 


CLOSE light on and OPEN light off, 


OPEN light on and CLOSE Heht off, 
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Procedure | 


e. Slowly apply facility hydraulic supply pressure 
until SUPPLY PHILSSURE gage indicates 1,000 +140 
psi. 


f. On MED PRESS FUEL COMPATIBLE panel, 
open VENT valve; then adjust PRESSURE REGULA- 
TOR untit REG SUPPLY PRESS gage indicates 
500 +50 psi. 


g. On HYDRAULIC CONTROL panel, slowly open 
MED PRESS SHUTOFF valve to apply pressure to 
FUEL IN port (A). Observe FRESSURE MONITOR 
"A" pape while applying pressure, to determine 
piston cracking pressure, Record peak pressure 
value, 


NOTE 


Result 


SUPPLY PRESSURE gage must indicate 
1,000 +100 psi. 


MED PRESS FUEL COMPATIBLE and 
HYDRAULIC CONTROL panels pres- 
surized. 


Piston cracking pressure must be 
375 +30 psig. 


As pressure fs applied to FUEL IN povt (A), it will reach a peak 
value then start to decrease. The peak pressure value indicates 


cracking pressure, 
h. If pisten cracking pressure is not within 
specified pressure range, the igniter fel valve 
must be adjusted by adding or renioving shims (44), 


f, Reduee pressure as outlined in steps a Uisowrh 
o before adding or removing shims. 


NOTE 


None, 


Same as steps k through o, 


Shims must he added to increase cracking: pressure or removed 
to decrease cracking pressure, Each shim added or removed 
affects piston cracking pressure by approximately 4 psi, A 
total of 17 shims is the maximum amount that uray be used, 


j. After an igniter fuel valve shim adjustinent, repeat 


procedure, Actuate piston § Limes befure talking final 
cracking-pressure reading. 


k. On MED PRESS FUEL COMPATIBLE panel, ad- 
just PRESSURE REGULATOR unt U REG SUPPLY PRESS 


gage indicates zero; (hen open SHUTOFRF valve, 

lL. On HYDRAULIC CONTROL panel, open MED 
PRESS SHUTOFF valve until PRESSURE MONITOR 
"A™ gape indicates ;ero; then clone SHUTOFF valve, 


in, On MED PRESS FUEL COMPATIBLE panel, 
close VENT and SHUTOFE valve. 


n, Reduce faciUty hydraulic supply pressvre to 
zero, 


19-22 Change No. 8 - 31 May 1967 


Specified results must be obtained. 


REG SUPPLY PRESS gage must indicate 
Zero, 


PRESSURE MONTTOR "A" page mugl 
indicate zero, FURL IN port (A) de- 
pressurized, 


None, 


SUPPLY PRESSURE gage must indicate 
zero, 


R-3896-3 Section XX 
Volume IT 


Procedure Result 


0. On HYDRAULIC CONTROL panel, perform the 


following: 
(1) Press TEST CELI SUPPLY "A" switch- SUPPLY light off and VENT light on. 
ight. 

(2) Press HYDRAULIC SYSTEM SUPPLY OPEN light off end CLOSE light on. 


switch-light 


(3) Press HYDRAULIC SYSTEM BYPASS CLOSE light off and OPEN light on. 
switch~-light. 


p. Remove manifold from test setup, drainfluid None. 
from manifold, then reconnect manifold for pneu- 
matic piston cracking-pressure-, seat leak-, and 
reseat-pressure-test., (See figure 19-12.) 


q. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressire to FUEL IN port (A) as follows: 


(1) Close VENT and SHUTOFF valves. None, 

(2) Adjust PRESSURE REGULATOR until REG MED PRESS FUEL COMPATIBLE 
SUPPLY P2ESS gage indicates 500 +5 psi. panel pressurized, 

(3) Slowly open SHUTOFF valve and observe Piston cracking pressure must he 
TEST CELL MONITOR PRESSURE gage while 376 435 psig. 


applying pressure to determine piston cracklug 
pressure. Record peak pressure value, 


NOTE 


As pressure is Applied ‘o FUEL IN rs * (A), it will reach a peak 
value then start to decrease, The peak pressure value {Indicates 
cracking pressure. 


r. I piston crackling pressure is not within None. 
specified pressure range, the {yniter fuel valve 
must he adjusted by adding or removing shims 
(44), 


8s. Reduce pressure as outlined in step u before Same as step u, 
adding or removing shims. 


NOTE 


Shims must be added to increase cracking pressure or removed to 
decrease cracking pressure. Each shim added or removed affects 
piston cracking pressure by approximately 4 pety. A total of 17 
shims is the maximum amount that may be used. 


t. After an igniter fuel valve shim adjustment, Specified results must be obtained, 


repeat procedure. Actuate piston 5 times before 
taking final cracking-presgure reading. 
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Procedure 


u. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to FUEL IN port (A) as follows: 


(1) Close SHUTOFF valve and open VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage Indicates zero, 


(3) Close VENT valve. 
v. Install cap on DRAIN port (K). 


w. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to FUEL IN port (A) as follows: 


(1) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 50 £10 psi. 


(2) Slowly open SHUTOFF valve vatil TEST 
CELL MONITOR PRESSURE gage indicates 
30 +3 psi, 


x. Open UTILITY NO. 3 valve A, measure leak- 
age from INSTR port (J) at outlet 3A, then close 
valve A, 


y.» Using MED PRESS FUEL COMPATIBLE 
panel, increase pressure to FUEL IN port (A) as 
follows: 


(1) Close SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gave Indicates 150 +10 psl. 


(3) Slowly open SHUTOFF valve until TEST 
CELL MONITOR PRESSURE gage indicates 
100 +5 psi, 


z. Repeat step x. 


aa, Using MED PRESS FUEL COMPATIBLE panel, 
jucrease pressure to FUEL IN port (A) as follows: 


(1) Close SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 350 +20 psi. 


(3) Slowly open SHUTOFF valve until TEST 
CELL MONITOR PRESSURE guge indicates 
300 +20 pal. 


ab. Open UTILITY NO, 3 valve A, measure leak~ 
age from [NSTR port (J) at outlet 34, then close 
valve A. 


ac. On MED PRESS FUEL COMPATIBLE panel, 
open SHUTOFF valyo; then adjust PRESSURE REGU- 
LATOR until TEST CELL MONITOR PEESSURE gage 
indicates 500 +20 psl. 


ad, Slowly open UTILITY NO. 3 valve A tothrottle 
flow from INSTR port (J), maintaining 500 +20 psig at 
FUES IN port(A), Measure and record flow from 
INSTR port (J) at outlet 3A, 
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Result 


FUEL IN port (A) depressurized, 


MD PRESS FUEL COMPATIBLE panel 
depressurized, 


None. 
None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized, 

TEST CELL MONITOR PRESSURE gage 
must indicate 30 +3 pai. FUEL IN port 
(A) pressurized, 


Maximum allowable leakage past piston 
seat is 0.5 scim 


None, 


MED PRESS FUEL COMPATIBLE panel 
pressurized, 

TEST CELL MONITOR PRESSURE gage 
must indicate 100 +5 psi, FUEL IN port 
(A) pressurized, 


Same as step x. 


None. 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 


TEST CELL MONITOR PRESSURE gage 
must indicate 300 +20 psi. FUEL IN 
port (A) pressurized. 


Maximum allowable leakage past piston 
seat is 50 scim. 


TEST CELL MONITOR PRESSURE gage 
must indicate 600 420 psi, FUEL IN 
port (A) pressurized. 


TEST CELL MONITOR PRESSURE gage 
must indicate 500 +20 psi at FUEL IN 
port (A). Minimum allowable flow from 
INSTR port (J) is 1,728 acim. 


R-3896-3 
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Procedure 


ae. On MED PRESS FUEL COMPATIBLE panel, 
slowiy adjust PRESSURE REGULATOR tc reduce 
pressure until TEST CELL MONITOR PRESSURE 
gage indicates 125 £5 psi. Measure and record leak~ 
age from INSTR port (J) at outlet 3A, 


af. Close UTILITY NO. 3 valve A. 


ay. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to FUEL IN port (A) as follows: 
(1) Close SHUTOFF valve and open VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve. 


ah, Remove valve from test setup. 


ai. Uf hypergol manifold testing is terminated, 
remove hypergo! sirnulator T-5029716 and secure 
equipment as outlined in paragraph 19-18, 


fj aj. Install protective closures, Refer to 
paragraph 19-2, 
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Result 


TEST CELL MONITOR PRESSURE paye 
must indicate 125 +5 psi at FUEL IN 
port (A). Maximum allowable leakage 
from INST port (J) is 25 scim, 


None, 


FUEL IN port (A) depressurized. 


MED PRESS FUEL COMPATIBLE panel 
depressurized, 


None. 
None. 
None, 


None. 
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Figure 19-12. Hypergol Manifold Igniter Fuel Valve Test Setup 
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19-17, FLANGE PACKINGS AND O-RING PNEUMATIC LEAK-TEST. 
Procedure Result 


a. Make sure Components Test Console G3141 and None, 
hypergol manifold are prepared for use as outlined in 
paragraph 19-12. 


WARNING 


The following proccdures use drycleaning solvent, which is 
flammable and must not be used near heat, sparks, or open 
flame, Inhalation of its vapors or prolonged contact with the 
liquid can cause serious injury, 


aA. Clean threads of hypergol manifold cartridge None. 
container inlet port with drycleaning solvent (Federal 
Specification P-D-680). Lubricate (Method A) threads 
with lubricant grease RBO140-012 (Rocketdyne), 
Specified lubrication procedures (methods) are out- 
lined in R-3896-3, Volume I. 


CAUTION 


When installing hypergol simulator into the hypergol manifold 
cartridge container inlet port, extreme care must be used to 
prevent damage to the hypergol cartridge follower. 


6 The threads of the hypergol slmulator cap must be clean and 
free of nicks, tu prevent galling the threads of the cap and in- 
let port, 


b. Make sure that threads of cap on hypergol simulator None. 
T-5029716 are clean and free of nicks; then lubricate 
(Method L) simulator shaft O-ring with F$1281 grease 
(Dow Corning Corp), and carefully Insert simulator into 
hypergol manifold cartridge container inlet port. Serew 
simulator clockwise until it bottoms, 


c. Connect manifold to console for igniter fuel None. 
valve cap to body leak-test. (See figure 19-13,) 


d. Using MED PRESS FUEL COMPATIBLE panel 
apply pressure to VENT port (N) as follows: 


(1) Close VENT and SHUTOFF valves, None. 
(2) Adjust PRESSURE REGULATOR until REG MED PRESS FUEL COMPATIBLE panel 
SUPPLY PRESS gage indicates 20 45 pat. pressurized, 
(3} Slowly open SHUTOFF valve until PRESSURE PRESSURE MONITOR "A" gape must 
MONITOR "A" gage Indicates 10 25 psi, indicate 10 15 psi. VENT port (N) 
pressurized, 
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Procedure 


e, Using leak test compound (MIL-L-25567), 
check for leakage for 3 minutes at jolnt between 
igniter fuel valve con and body. 


f. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure at VENT port (N) as follows: 


(1) Close SHUTOF'F valve and open VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS pave indicates zero. 


(3) Close VENT valve. 
g through jA. (Deleted) 


k, Remove manifold from test setup; then 
reconnect manifold for container to body, 
diaphragm follower rod O-ring, and igniter 
fuel valve piston O-ring leak-test. (See 
figure 19-13.) 


l, Open hand valve 19-9022606-2, 


m. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to PURGE port (H) as follows; 


(1) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS page indicates 20 45 pst. 


(2) Slowly open SHUTOFEF valve until PRESSURE 
MONTPOR "A" gage indicates 10 i5 psi, 


n, Measure leakage from ATMOS REF port (L), 
vu. Measure levukage fron VENT port (N), 


oA, Using leak-test compound (MIL- L- 25567), 
check for leakage for 3 minutes at joint belween 
contalner and body, 


p. Close hand valve 19-9022606-2, open PRESSURE 
MONITOR "A" gage VENT valve to reduce gage pres- 
sure to zero, thea close VUNT valve. 


q. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to PURGE port (U) as follows: 


(1) Close SHUTOFF valve. 
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Result, 


No leakage is a)lowable. 


VENT port (N) depressurized. 


MED PRESS FUEL COMPATIBLE panel 
depressurized, 


None. 


None, 


None. 


MED PRESS FUEL COMPATIBLE panel 
pressurized, 


PRESSURE MONITOR “A" gage must 


indicate 10 +5 psi, PURGE port (H) 
pressurized, 


Leakage fron: ATMOS REF port (1) 
muAl be 4ero, 


Leakage from VENT port (N) must be 
“Zero, 


No leakage 1s allowable, 


PREESURE MONITOR "A" page 
deprossarized, 


None, 
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Procedure 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 200 +10 psi, 


(3) Slowly open SHUTOFY valve until TEST 
CET. MONITOR PRESSURE page indicates 
180 410 psi, 
r. Repeat steps a through oA, 


s. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to PURGE port (4) as follows: 


{1) Close SHUTOFF valve, 


(2) Adjust PRESSURE REGOULA'TO? until REG 
SUPPLY PRESS gage indicates 550 120 psi. 


(3) Slowly open SUUTOFF valve until TEST 
CELL MONITOR PRESSURE gage indicates 
$00 +29 po, 
t, Repeat steps n through oA, 


u. Using MED PRESS FUEL COMPATIBLE panel, 
reduce presture to PIRGE port (H) as follows: 


(14) Close SHUTOFF valve and open VENT valve. 


(2) Adjust PRESSURE KEGULATOR anti] REG 
SUPPLY PRESS gage indicates zero. 


‘3: Close VENT valve, 
y¥, Rernove hypergol simulator T-5029716 from 
manifold, remove end of simulator tuat actuates 


daphragm follower rod, then reinstall simulator, 


w. Repeat steps l through o and p through u, 


Section XIX 


MAD PRESS FUEL COMPATIBLE 
Janel pressurized, 

TEST CELL MONITOR PRESSURE 
gage inust indicate 180 410 psl. PURGE 
port (H) pressurized, 


Same as steps n through oA, 


None, 


MED PRESS FUEL COMPATIBLE 
panel pressurized, 


TRST CELL MONT TOR PRESSURE 
page must indicate 500 +20 pei. 
PURGE purt (U)} pressurized, 


Sane as steps n through oA, 


PURGE port (H) depressurized, 


MED PRESS FUEL COMFATISOLE 
panel depresaurized., 


None, 
DNaphragm follower rod remeins 


extended, 


Same as steps | through o and 
p through u,. 


WARNING 


The following procedure uses cleaning cornpound, svhich is 
volatile. Use in a well-ventilated avea since the vapors 
displace the oaygen in the alr, resulting in suffocation. 


wéA. Remove ali leak-test corapound from joints None, 
and fittings with a clean, dry cloth, or by flushing 
juaccessible areas with cleaning compound 
(MIL-C-81362}, 


x. Remove manifold from lest setup and remove Nora, 
hynergol stmvulator T-5029716, Jteconnect manifold 
for diaphragm follower rod end cap packing, electrical 
switch packing, and ignition monilor valve packing 
jeak-test as shown in figure 19-13, 
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Section ATX 


Procedure 


y. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to ATMOS REF port (L) as follows: 


(1) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 20 45 pai. 


(2) Slowly open SHUTOFF valve until! PRESSURE 
MONITOR "A" gage indicates 10 +5 psi. 
%. Using leak-test cornpound (MIL- L- 25567), 


check for leakage for 3 minutes at the following joints: 


(1) Between diaphragm follower rod end cap 
and body, 


(2) Between electrical switch and box«ly. 
(3) Between ignition monitor valve and body. 


aa. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to ATMOS REF port (L) as follows: 


(1) Close SHUTOFF valve ard open VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve, 


WARNING 


Result 


—— er 


MED PRESS FOEL COMPATIBLE panel 
pressurized. 


PRESSURE MONITOR "A" gape musi 
indicate 1645 psi. ATMGS REF port 
(i.} pressurized, 


No leakage is allowable. 


ATMOS REF port (L) depressurized. 


ME) PRESS FUUL COMPATIBLE panel 
depressurized, 


None, 


The following procedure uses cleaning compound, ‘vhich is 
volatile, Use ina well-ventilated area pince the vapors 
displace the oxysen in the air, resulting In suffocation. 


aad. Remove all leak-test compound from joints 
and fittings with a clean, dry cloth, or by flushing 
inaccessible areas with cleaning compound 
(MIL- C-81302), 


ab. Remove manifold from test setup. 


ac. Repeat awitch-res.stance-test as outlined 
in paragraph 19-13, 


ad. If hypergol manifold testing is terminated, 
secure equipment as outlined in paragraph 19-19. 


ac, Install protective closures, Hefer to 
paragraph 19-2, 
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None. 


None. 


Specified results must be obtained, 


None. 
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Figure 19-13. Hypergol Manifold Flange Packings and O-Ring Pneumatic Leak-Test Setua 
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Section XIX 
Paragraphs 19-18 to 19.27 


19-18. SECURING TEST EQUIPMENT. 


19-19, After hypergol manifold testing is 
completed and rnanifold is removed from test 
Setup, secure equipment as follows: 


a. Reduce facility gaseous nitrogen supply 
to zero, 


b. On PNEU SOURCE CONTROL panel, 
clase NITROGEN SOURCE SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close 'TO 
FURL COMPATIBLE SYS shutoff vaive; then 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves, ad- 
just PRESSURE REGULATOR to VENT valves, 
then adjust PRESSURE REGULATOR to vent 
trapped pressure. 


e. Close ail shutoff valves, regulators, and 
ulllity vaives. 


f. Make sure all pressure gages indicate 
zero; then close all vent valves. 


g. Cap utility panel and test cell panel cut- 
lets and connectors. 


h. Turn oscilloscope power and digital voit- 
meter power off. 


i. Move TEMPERATURE indicator switch to 
OFF, 


j. On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM 
BYPASS light indicates OPEN and remaining 
lights indicate CLOSE or VENT. 


k. On ELECTRICAL CONTROL panel, press 
TEST SEI ECT switch-lights so that all lights 
are off; then press POWER ON switch-light. 

1. Turn DC POWER SUPPLY off. 


m. On POWER DISTRIBUTION panel, pull 
out circuit breakers. 


19-20. HYPERGOL MANIFOLD SWITCH 
NA5-27395. 


19-21. The followlng procedures contain 
cleaning, inspecting and repairing, and testing 
information required to rnaintait the hypergol 
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manifold switch. The switch is hermetically 
sealed and no disassembly ur asseinbly is 
possible, 


19-22, CLEANING. 


18-23, Hand-clean switch exterior surfaces 
for fuei service, and clean electrical connector 
using electrical connector cleaning procedure 
in R-3896-3, Volume I. 


19-24, INSPECTING AND REPAIRING. 


19-25. Inspect the switch for general condition, 
cleanness, damage to threads, corrosion, 
distortion, nicks, burs, scratches, and bent 
electrical connector pins. Refer to R-3896-3, 
Voiume I, for general repair procedures. 


19-26. TESTING. 


19-27. ‘Chis procedure outlines requirements 
for testing the hypergol manifold switch. 


Result 


ee 


a. Perform steps b None. 
and c with actuator in 
the frea position (deac- 


tuated). 


b. Using multimeter 
and decade resistance box, 
measure resistance between 
pins B and © as follows: 


(1) Adjust decade 
resistance box for 0.5 ohm, 
and zero multimeter, 


(2) Connect multimeter 
leads to decade resistance 
box terminals, 


None, 


None. 


(3} Measure decade None, 
vox resistance and note 
exact multimeter indication 


for 0,5 ohm, 


(4) Measure resist- 
ance between pins Band ©. 


Resistance must 
not exceed 0,5 
ohm. 


Resistance must 
be 100 megohms 
minimum. 


c. Using megohm- 
meter, apply 500 +50 vde 
between pins A and B of 
electrical connector and 
measure insulation 
resistance. 


R-3a96G-3 Section XIX 


Volume It 
Procedure Result 
d. Press actuator Switch actuates, 


and hold in actuated 
posiiion while perform- 
ing steps e and f, 


e, Using multimeter and decade resict xce 
box, measure resistance between ping A .ad B 
as fotlows: 


(1) Adjust decade None, 
resistance box for 
0.5 ohm, and zero 
multimeter, 


(2) Connect multi- None, 
meter leads to decade 
resistance box terminals, 


(3) Measure decade None. 
box resistance and note 
exact multimeter indica- 
tion for 0,5 ohm, 


(4) Measure Resistance must 
resistance between not exceed 0,6 ohm, 
pins A and B, 


f. Using megohm- Resistance must be 
meter, apply 500450 vde 100 megohms 
between pins B and C of minimum, 
electrical connector and 
measure insulation 
resistance, 


g. Remove switch None, 
_ from test setup. Package 

and protect switch as 

outlined in R- 3896-3, 

Volume LL 
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SECTION XX 
IGNITION MONITOR VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3142 MUST BE OPERATED DY 
AUTHORIZED PERSONNEL TRAINED IN THE USE Ol THE EQUIPMENT. _ 


A Cree eer es cena anneal nme mama mu 


— 2 ey anes 


20-1. IGNITION INITOR VALVE 555700 required to maintain the ignition monitor valve. 
AND 557200, See figure 20-1] for test equipment ana special 
fools. Refer to R- 3896-4 for protective closures, 
20-2, The following procedures contain the Plate RX20660-57 is wed on valve 555700. Clo- 
disassernbling, cleaning, inspecting and re- sure RK395~-10042 is used on valve 557200 


pairing, assembling, and testing information 


Part No, Nomenclature Use 
f, T-8035222 Compressor Tool Used with inspection check fixture T-50931172 to 
adjust overrida mechanism. 
“A i T-5031172 Inspection Check Fixture Holds ignition monitor valve when adjusting 
override mechanism, 
/ i T-5031175 Pressure Test Fixture Seals valve ports during pressure-est, 
T-0043P4-1 Piezometer Facilitates pressure measurements during 
testing of ignition monitor valve. 
/ T-0043P5-3 Plezome!*r (2 required) Facilitates pressure measurements during 
testing of jenition monitor valve, 
¥ y None Pressure Gage, 0-2,000 Monitors pneumatic pressure during testing of 
f psig, pneumatic ignition monitor valve, 
[/ G3104 Pneumatic Flow Tester Measures ignition monitor valve downstream 
leakage. 
G3141 Components Test Console Provides gaseous nitrogen and hydraulic fuel for 


testlng ignition monitor valve. 


G:3143 Components Adapter Set Provides hardware for ignition monitor valve 
test setups, 


STD a a tres re ie 


Figure 26-1. Test Equipment and Special Tools for ignition Monitor Valve 


Figure 20-2 deleted. 
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Figure 20-3, Ignition Monitor Valve-- Exploded View (Sheet 1 af 2) 
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Section XX 
Paragraphs 20-3 to 20-8 
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1 bolt 8) Bolt 

2 Washer 10 Slide 
2A Insert 1) Spring 
7) COD i4) 12. Guide 
3A Cap ~ 13. Pin 

4 Packing 14 Shim 

5 TDiaphragru 15 Spring 
6 Cover 16 Guide 

7 Cap 17 Nut 

8 Red 13 Washer 


eee ne ne 


(a) On valve 557200 
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Figure 20- 3. Ignition Monitor Vaive--Expluded View (Sheet 2 of 2) 


20-3. DISASSEMBLING, 
20-4, Protect all parts from handling damage. 
See figure 20-3 for parts and index numbers. 


a. Remove bolt (1), washer (2), cap (3, 3A), 
packing (4), diaphragm (5) and cover (8). 


b. Romove cap (7); then remove guide (18), 
spring (15), shims (14), pin (13), slide (19), 
spring (11), guide (12), and holt (9). 


c. Remove rod (8) from bolt (9). 


d. Remove nut (17), bolt (19), and washer 
(18). 


e. Remove spacer (20), puppet (23), and 
seat (26) as an assembly. 


NOTE 


Through cycling end use, the poppet 
(23), seat (26), and spacer (29) have 
become semi- matched pals. ‘These 
parts must not be intermived with 
those from anothec valve. or unnec- 
essary leakage problems may be en- 
countered after reassembly. 


Part Naine and 
Index Number 


Rolt (1) 


Tispecting 


Damaysed threads 


Cap (3, 3A} 


ee ee PN er 


Nicks, Scratches, and other 
imperf2ctions on Sealing 


R- 3896-3 
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19 = Bolt 29 ~=- Retainer 
20 Spacer 30 Packing 

21 = Retainer 31. Nameplate 
22 =Packing 32 »=6Screw 

23° = Poppet 382A Insert 

a4 Seal 32B Insert 

25 « QO-ring 82C Stud 

26 Seat 33 Body 


27 Retainer 
28 Paching 


“ 


f. Remove geal (24) and O-ring (25). 


x. Remove retainers (29, 27, 21) and pack- 
ings (30, 28, 22). 


bh. Discard diaphragm (5), seals (24), nut 
(17), and all packings and retainers. 


29-5. CLEANING. 


20-6. Clean all parts of the ignition monitor 
valve for fuel service as outlined in R- 3896-3, 
Volume I. Protect all sealing surfaces, threads, 
and parts from handling daimage and contamina- 
tion. 


20-7. INSPECTING AND REPAIRING. 


20-8. Inspecting the ignition monitor valve 
determines if the individual parts have been 
damaged by mishandling or wear. See figure 
20-4 and inspect individual parts for general 
condition. cleanness, damage to threads, cor- 
rosion, distortion, nicks, fyurs, and scratches. 
See figure 20-5 for dimensional limits. 


 panenaerenere emery 


A PR 


Repairing 


Refer to R- 3896-8, Volume I. fur thread 
repair. 


Replace. 


surface which would impair 


its sealing function. 


Damaged inserts 


Figure 20-4. Inspecting and Repairing Ignition Monitor Vaive (Sheet 1 of 3) 
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vepate inserts as outlined in R~3896-3, 
Volume I. 


wy 


R-3896-3 Foetion XX 


Volume II 
Part Name and ee 7 “~ 
Index Number Inspecting Repairing. 


Cover (6) 


Cap (7) 


Rod (8) 


Bolt (9) 


Slide (10) 


Spring (11, 15) 


Guide (12) 


Washer (18) 


Bolt (19) 


Damaged or deteriorsted 
anodic coating. 


Major diameter. 
Shank diameter. 
Burs on major diameter, 


Damaged or deteriorated 
anodie coating. 


Damaged or deteriorated 
anodic coating. 


Damaged threads. 
Small inside diameter. 
Damaged threads, 
Damaged spline. 
Damaged threads. 
Guide diameter. 

Shank dimension. 


Inside diameter. 


Damaged bore for boli (10). 


Damaged internal spline. 
Major diameter. 
Compressed lengths. 
Corrosions or cracks. 
Inside diameter. 

Inside diameter. 

Major diameter. 
Damaged threads. 

Shank diameter. 


Shoulder diameter. 


Figure 20-4, Inspecting and Repairing Ignition Monitor Valve (Sheet 2 of 3) 


Replace anodic coating or iridite as 
outlined in R-389u-?, Volume I. 


See figure 20-5. 
See figure 20-5. 
Replace, 


Replace ancdie coating or iricdite as 
outlined in R-3846- 3, Volume 1. 


Replace unodic coating or iridite as 
outlined in R-3896-3, Volume J. 


Refer to R-3896-3, Volume I, for thread 
repair. 

See figure 20-5. 

Refer to R-3896-3, Volume I, for thread 
repair. 

Replace. 

Replace. 

See figure 20-5. 

See figure 20-5, 

See figure 20-5. 

See figure 20-5, 

Replace, 

See figure 20-5. 

See figure 20-5, 

Replace. 

See figure 20-5, 

See figure 20-5, 

See figure 20- 5. 

Replace. 

See figure 20-13. 


See figure 20-£. 
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Part Name and 


Number 


Spacer (20) 


Poppet (23) 


Seat (26) 


Body (33) 


AN So, Sk EAE Sr 


Inspecting 


Burs on diaphragm support 
surface. 


Large inside diameter, 
Bore, 

Scratches on bore, 
Major diameter, 


Nicks and scratches on 
seating chamfer. 


Nicks and scratches on 
conical seating surfaces, 


Land diameter. 

Bore. 

Major diameter. 
Shoulder diameter. 
Scratches on shoulder. 
Inside diameter. 


Nicks and scratches on 
seating corner, 


Damaged threads. 
Damaged Inserts. 
Damaged studs. 


Damaged or deteriorated 
anodic coating. 


Inside diameter. 


Small inside diameter. 


Nicks, scratches, and other 
imperfectians on sealing sur- 
face which would impair its 
sealing function. 


Nicks and scratches on 2. 024- 
inch diameter bore corner 
radius that contacts diaphragm 


(5), 
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Replace, 


Sce figure 20-5. 
Sce figure 20-5. 
Replace, 

See figure 20-5, 


Replace, 


Replace. 


See figure 20~5. 
See figure 20-5. 
See figure 20-5, 
See figure 20-5. 
Replace. 

See figure 20~5. 


Replace. 


Repairing 


A, PS HN 


Refer to R- 3896-3. Volume I, for thread 


repair. 
Replace inserts. 


Replace studs. 


Replace anodic coating ur ividite as 
outlined in R-3896-%, Volume I. 


See figure 20-5, 


See figure 20-5, 


Replace and assign body to overhaul, 


Replace, 


Figure 20-4, Inspecting ard Repalring Ignition Monitor Valve (Sheet 3 of 3) 
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PartNameandSS”™~—S~SsS—SsS—S—S”....Od Maximum 
Index Number at Dimension ee (Inches Except As Noted) cans 
Cover (6) Major diameter 0,384 0.382 
Shank diameter 0.118 0,120 
Cap (7) Small inside diameter 0. 6100 0.6105 
Bolt (9} Shank dimension 0.146 0. 148 
Guide diameter 0,343 0.345 
Slide (10) Inside diameter 0.9510 C0, 3515 
Bore for bolt (10) 0,351 0. 353 
Major diameter 0, 5054 0. 5040 
Spring (11) Compressed to 0, 560 inch 6.6 ib #, 2 Ib 
Compressed to 1. 000 inch 2,2 Ib 2,6 Jb 
Guide (12) Inside diameter 0. 5050 0, 5055 
Spring (15) Compressed to 1, 548 inches 53.6 lb 55. 6 ib 
Compressed to 1,341 inches 78.0 ib 61.0 tb 
Washer (18) Inside diameter 0. 1857 0. 1862 
Major diameter 0, 488 0, 489 
Bolt (19) Shank diameter 0. 184 0, 185 
Shoulder diameter 0, 18995 0. 1900 
S;.cer (20) Large inside diameter 1.1350 1, 1355 
Bore 0. 500 9. 501 
Major diameter 1.305 1, 307 
Poppet (23) Land dlameter 0, 496 0.497 
Bore 0, 1802 0. 1905 
Seal (26) Major diameter 1.305 1. 507 
Shoulder diameter 1, 1343 1, 1348 
Inside diameter 0. 500 0. 501 
Body (33) Inside diameter 1.313 1,315 
Small inside diameter 0. 749 0, Thi 
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Dimensional Limits for ignitlon Monitor Valve 


Figure 20-5. 
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Sectlon XX 
Paragraphs 20-9 to 20-10 


20-9. ASSEMBLING. 


20-10. Assembly of the ignition monitor valve 
must be performed with care, to prevent damage 
to seating and sealing surfaces. The diaphragm 
(5) should not be removed from its protective 
packaging until required, to avoid scratching 
and damage. All parts must meet cleaning re- 
quirements as outlired in paragraph 20-5. The 
lubricant used in this procedure is lubricant 
grease RBQ140-012 (Rocketdyne), unless other- 
wise noted. Specified lubrication procedures 
(methods) are outlined in R-3896-3, Volume 1, 
See figure 20-3 for parts and index numbers, 


NOTE 


Through cycling and use, the poppet 
(23), seat (26), and spacer (20) have 
become semi-matched parts. These 
parts must not be intermixed with 
those from another valve or unneces- 
Sary leakage problems may he 
encountered after reassembly, 


a. Lubricate (Method J) packings (30, 28) 
and install them with retainers (29, 27) on seat 
(28), 


b. Lubricate (Method J) O-rings (25) and 
install one on each end of poppet (23). 


c. Lubricate (Method J) packings (22) and 
install them with retainers (21) in grooves on 
spacer (20). 


d. Install poppet (23) into spacer (20) and 
install seat (26) on poppet. Install seals (24), 
placing one tn seat hore and one in spacer bore, 
and press into position over O-ring (5) on 
poppet. 


é. Press poppet, seat, and spacer assembly 
(20 through 30) into body (33) until bottomed. 


f. Install bolt (19) through poppet (23) and 
secure with washer (18) and nut (17). Torque 
nut (17) to 18-20 in-}b above torque required 
to overcome locking feature of nut. 


g. Check bolt (19) and poppet (23) assembly 
for freedom of movement within bore. Bolt and 
poppet must move without excessive drag or 
binding. 
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h. Lubricate spherical tip of bolt (19) with 
centerpoint lube No, 3 (Chicago Mfg and Distrib- 
uting Co) or extreme-pressure lube No, 3 
(Evans Products Co). 


i. Install bolt (9) through slide (10), spring 
(11), and guide (12); then press pin (13) through 
bolt (9) until centered, 


je Screw rod (8) into bolt (9} until bottomed. 


k, Install guide assembly (8 through 13) tnto 
cap (7) and lubricate (Method A) cap threads 
with centerpoint ‘be No. 3 (Chicago Mfg and 
Distributing Co) er extreme~pressure lube No, 3 
(Evans Products Co), Apply a thin film of lubri- 
cant to end of cap that faces body, 


1, Measure and record (for use in paragraph 
20-15, titled Actuation Pressure-Test) the com- 
bined stack heigut of 6 shims (14) and install 
them on guide (12), Ingtall spring (15) and guide 
(16) on guide (12). 


m. Install cap assembly (7 through 16) into 
body (33). Torque cap (7) to 50-60 ft-lb. 


mA. Measure and record thickness of dia- 
phragm (5), Minimum allowable thickneas is 
0.0070 inch. 


CAUTION 


Laminations of diaphragm must 
not be separated, 


n, Install cover (5) into bolt (19). Lubricate 
(Method J) packing (4) and install in groove in 
face of cap (3, $A), then place diaphragm (5) 
vn cap. Diaphragm convolution must face into 
body (33). 


o. On valve 555700, position body (33) with 
INLET and RETURN ports facing up and position 
cap (3) with CONTROL port facing same 
direction. 


p. Aline holes of body (33), diaphragm (5), 
and cap (3, 3A) and secure wilh washer (2) and 
bolts (1). Torque bolis (1) to 50-80 in-ib above 
torque required to turn through locking device, 
using cross-torque method and in increments of 
one-third tota] torque until all bolts are torqued. 
Safetywire bolts, 


q. Install protective closures, Refer to 


parsgraph 20-2, 


R-d896-3 Section XX 
Volume II Paragraphs 20-11 to 20-12 


20-11. TESTING. 


20-12. This procedure outlines requirements 
for complete testing of the ignition monitor 
valve, using Components Test Consoie G3141 
and Components Adapter Set G3143. The Pneu- 
matic Flow Tester G3104 and leak-test compound 
(MIL~L-25567) are uscd for pneumatic leak- 
testing. Any deviations, including the use of 
other test equipment, must be equivalent to the 
test requirements, safety standards, and equlp- 
ment specified in this procedure. Prior to 
starting the test, instali test plates on ignition 
monitor valve as outlined in figure 20-6, Index 
letters are assigned to the ignition monitor valve 
ports for ease of identification in illustrations. 
Set up components test console electrical patch- 
panel (figure 20-7) and prepare console for use 
(figure 20-8), See figure 20-9 for ignition 
monitur valve test port identification and a 
cutaway view. Refer to paragraphs 20-13 
through 20-18 for ignition monitor valve test 

i procedure and see figures 20-11 through 20-15 
for tast setups and adjustraent, 
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~~ Index a eee a ens a aa ~ 
___Letter a Valve Port ‘Test Plate tee) Port Connection 
B INLET T-F0311'75- 206 AN815-8C 
Cc OUTLET T~5031175-319 AN815-8C 
D ROTURN T'~5031175-307 AN815-16C 
E CONTROL PRESS 'T~5034 173-3016) AN815-4C 
‘t-5031175-501(b) AN815-4C 
Ls ATMOS REF None ANS15-4C 
Mantioid Mating Flange T-6031175-104 None 


reer eee ee ee 


(ob) On valve §57200 


— a a APT Ae 


a er AR = 


Figure 20-6. Preparing Ignition Monitor Valve for Testing 
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Figure 20-7. Componeuts Test Console Patch-Panel Requirements (Sheet 1 of 2) 
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Section XX R-3896-3 
Volume I 


Patch From 


Patch From 
Cord(a) J6- J6- 


Cord(a) 


K4, 09 ‘ 17P 
91> K3. vA 83 
K3. s 5E 12M K3. 1K 19K 
3088=17\0) §F(+) 10F K3. 8C 17K 
K3. 6E 12P K3. 8G 17L 
wu88-17(0) SF'(+) 10k K5. 09 10P 12N 
K3. IC LIN 12K 
K3. TE 8E 13R 
K3. 1F 19L 4,09 V1M 1TR 
19D 
(a) Use any cord length required on all patch~cords numbered K3. 
(b) Diode patch-cord must be connected with red lead on same side as (+). 
= Figure 20-7, Components Test Console Patch-Panel Requirements (Sheet 2 of 2) 
T nel : Control Position indication/Remarks 
NOTE 
The press-to-operate switch-lights located on the Components 
Test Console G3141 operate on and off by alternate!y pressing 
the face of the switch. Make sure switch-lights are pressed 
only ag necessary in order to obtain the specified indjcation. 
PRE-POWER TURN_ON 
POWER DISTRIBUTION CB1 (30 AMP) Pulled out Console main power off, 
CB2 (10 AMP) Pulled out Electrical utility out- 


lets power off. 
PRESSURE/TEMPERA- CHANNEL SELECT OFF 
TURE MONITOR 


NC POWER SUPPLY AC INPUT Down (off) 
VOLTAGE Midposition 
VERNIER 
VOLTAGE Fully counter- 
ADJUST clockwise 
CURRENT LIMIT 0 
AC INPUT OFF 
INDICATOR 
ELECTRICAL MILLIAMPERES OFF 
CONTROL RANGE SELECT 
VOLTS RANGE OFF 
SELECT 
VOLTAGE Fully 
a Se ae REE NE ADJUST __CDECREASE ae 


Figure 20-8. Preparing Components Test Console for Use (Sheet 1 of 4) 
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R-3896-3 Se. 410n XX 


Volume OH 
Panel 7 Control Position Indication/Remarks 
PRE-POWER TURN ON 
(continued) 
OSCILLOSCOPE INTENSITY POWER OFT 
DIGITAL VOLTMETER 115 V/£30 V 115V At rear of unit. 
100 KC STD INT/EXT INT At rear of unit. 
POWER Down (off) 
TEST CELL ELECT, Connector 1701 Capped 
OUTLETS 
Connector J 702 Capped 
TEST CELL ELSCT, Connector J703 Resistor plug Temperature 
OUTLETS 3088-9 indicator load. 
Connector J 704 Capped 
Connector J 705 Cable BB52750-1 For valve manifold 
or -2 control, 
CAUTION 


Check that facility pneumatic and hydraulle supplies to console are 
oft. 


POWER TURN ON 


POWER DISTRIBUTION CB1 (30 AMP) Pushed in Console main power on, 
CB2 (10 AMP) Pushed fi Electrical utility out- 
lets power on, 
DC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT 3 
ELECTRICAL CONTROL POWER POWER Nght ON. 
AC INPUT light on. (a) fl 
VOLTS-RANGE D (0-30) None. 
SELECT 
MILLTAMPERES- A (0-500) None, 
RANGE SELECT x2 
{ 
TEST SELECT 1 Light 1 off,‘ 
TEST SELECT 2 Light 2 off, 
TEST SELECT 3 Light 3 oft.‘ 
TEST SELECT 4 Light 4 off, @) 


(a) If indication is not az specified, press applicable switch- ~light, 


Figure 220-8, 8, Preparing Components Test Console for Use (Sheet 2 ‘of f 4) 
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Section XX 


Panel 


POWER TURN ON 


B HYDRAULIC CONTROL 


FLOW-MONITOR-TEST. 


DIGITAL VOLTMETER 


R-3896~3 
Volume IT 


Control 


Position 


Indication/Remarks 


TEST SELECT 5 
TEST SELECT 6 
TEST SELECT 7 
TEST SELEST 8 
VOLTAGE ADIUST 
HYDRAULIC 


SYSTEM RYPASS 


HYDRAULIC 
SYSTEM SUPPLY 


TEST CELL 
SUPPLY "A" 


TEST CELL 
SUPPLY '"'B"' 


FLOW MONITOR 
SHUTOFF 


LOW FLOW BYPASS 


114 ¥/230 V 
100 KC STD INT/EXT 


STORE/DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 
ATTENUATION 


INCREASE 


115V 
INT 
STORE 


100V 
FREQ 
Midposition 


crete a pa ee A RE PR A fe be SR 


Figure 20-8. Preparing Components Test Console for Use (Sheet 3 of 4) 
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Light 5 off. Manifald 
valve solenoid control, (a 


Light 6 off. Manifold 
vaive sotenoid control, (4 


Light 7 off. Hydraulic 
flow monitor control. (4 


Light 8 off, see niey 
flow moniter control, 44 


VOLTS meter incicates 
24 +0. 4 volts, 


open!) 
CLOSE, @) 
VENT, (@) 
VENT, (a) 
CLOSE, (a) 
CLOSE, ‘#) 
At rear of unit, 


At rear of unit, 


At rear of unit, 


Readjustment may be 
necessary during test 
to obtaln consistent 
readings. Refer to 
digital voltmeter 
manual, 


R-3896-3 Section XX 


Volume II 
Panel Control Position Indication/Remarks 
FLOW-MONITOR-TEST 
(continued) 
SAMPLE PERIOD 1 SEC 180 PER 
POWER ON 
NOTE 


On ELECTRICAL CONTROL panel, TEST SELECT 17 switch-light 
is for hydraulic flow and TEST SELECT 8 1s for pneumatic flow. 
Both switch-lights must not be on at the same time. 
e Digital voltmeter must warm up at least 30 minutes. 
PNEUMATIC PREPARATION 
a, Make sure console is in the following condition: 
(1) Vent valves closec, 
(2) Shutoff valves closed. 
(3) Utility valves closed, 
(4) Regulators closed, 
(5) Utility and test cell outlets capped, 


b. Supply facility gaseous nitrogen to console. PNEU SOURCE CONTROL panel SOURCE PRESS 
gage indicates supply pressure. 


c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve, 


d, On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFT valve. SYSTEM 
SUPPLY pancl SYS SUPPLY PRESS gage indicates supply pressure, 


WARNING 


SYSTEM PRESSURIZED lights (Jucated on console and in teat cell) 
come on to indicate pressure downstream of console regulators and 
into test cell. Safety precautions specified in R-3896-3, Volume 
I, must be followed when working with pressurized systems. 


~ Figure 20-8. “Preparing Components Test Console for Use (Shect 4 of 4) 
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Figure 20-9. Ignition Monitor Valye--Cutaway View 


Paragraph 20-13 and figure 20-10 deleted. 


All data on pages 20-15 and 20-16 deleted. 


20-14 Change No. 21 - 12 November 1971 


R-3896-3 


Section XX 


Volume II 


Procedure 


(2) Slowly adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 
2,590 +50 psi. 


j. Measure leakage from ATMOS REF port 
(L) at UTILITY OUTLET 2A. 


k. Un HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR unti! 
REG SUPPLY PRESS gage indicates 500 +10 
psi. 


tL. Repeat step j. 


m, Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to INLET port (B) as 
follows: 


(1) Close SHUTOFF valve and cpen VENT 
valve. 


(2) Adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage Indicates zero. 


(3) Close VENT valve. 


n. Disconnect line from INLET port (B) 
and connect it to CONTROL port (E). 


c. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to CONTROL port (EB) 
as follows: 


(1) Gpen SHUTOFF valve. 


(2) Slowly adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 
2,160 +40 psi. 


p. Malntain pressure at CONTROL port {EB} 
and check tor diaphragm failure as indicated 
by pressure venting from ATMOS REF port (L) 
at UTILITY OUTLET 2A. 


y. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1,800 +40 
psi. 


r. Maintain pressure at CONTROL port (E) 
and check for leakage between diaphragm cap 


and body with leak-test compound (MIL- L- 25567), 


Result 


INLET port (B) pressurized. 


Maximuin allowable leakage 1s one scim. 


INLET port (B) pressure reduced. 


Same result as step j. 


INLET port (B) depressurized, 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 


None. 


None. 


None. 


CONTROL port (E) pressurized. 


No evidence of diaphragm failure (¢ allowable. 


CONTROL port (E) pressure reduced. 


No leakage is allowable. 


Change No. 17 - 24 September 1968 20-164 


Section XX R- 3896-3 


Paragraph 20-134 Volume I 
Procedure Result 
S. Repeat step p. Same result as step p. 


t. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to CONTROL port (E) 
as follows: 


(1) Close SHUTCFF valve and open VENT CONTROL port (E) depressurized. 
valve. 


(2) Adjust PRESSURE REGULATOR until HIGH PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates zero. depressurized. 
(3} Close VENT valve, Nene, 
u. Close UTILITY NO, 2 valve A and cap None, 


UTILITY OUTLET 2A. 
WARNING 


The following procedure uses cleaning compound, which ts 
volatile. Use ina well-ventilated area since the vapors 
displuce the oxygen in the air, resulling in suffocation, 


uA. Remove ali leak-test compound frora joints None, 
and fittings with a clean, dry cloth, or by flushing 
inaccessible areas with cleaning compound 
(MIL-C-81302), 


v. Remove Jgnition monitor valve fram test None. 
setup, 
w. If ignition monitor valve testing is None. 


terminated, secure equipment as outlined in 
pavagraph 20-19, 


x. Instal) protective clasures, Refer to 
paragraph 20-2, 


20-13A. PROOF-PRESSURE TEST FOR VALVE 557200. This test is performed if the bady (33, 
figure 20-3), cap (3A), or cap (7) has been replaced or if any valve parts have been exposed to 
circumstances which could structurally and/or functionally affect the valve. This test does not 
have to be performed as part of a routine recycle test of the valve, 


a. Prepare Components Test Console G2141 None. 
and ignitlon monitor valve for use as outined 
in paragraph 20-11, 


b. See figure 20-10 for partial test setup None. 
of valve 557200 and connect other lines to 
ignition monitor valve as specified in test 
procedure, 


WARNING 


Personnel are not allowed in the test cell when the valve is 
pressurized unless otherwise specified, Visual examination 
of the valve while it is pressurized must be made through the 
test cell window, 


20-16B Change No, 20 - 19 May 1971 


R-39896-3 Section XX 
Volume I 
Procedure Result 
c. Connect line from PNEU HIGH PRESS None. 


(FUEL COMPATIBLE) outlet to INLET port 
(B). Close hand valve at PNEU LOW PRESS 
MON "A" INLET. 


ad. Open UTILITY NO. 2 vatve A and remove 
cap from UTILITY OUTLET 2A, 


e. Using HIGH PRESS FUBL COMPATIBLE 
panel, apply pressure to INLET port (B) as 
falluws’ 


(1) Close VENT valve and open SHUTOFF 
valve. 


(2) Slowly adjust PRESSURE REGULATOR 
until REG SYPPLY PRESS gage inbheates 
4,200 450 psi. 


f, Miaintaia pressure at INLET port (B) for 
2 minutes mintmum, 


g. On HIGH PRESS FUEL COMPATIBLE 
panel, clase SHUTOFF valve and open VENT 
valve. 


h. On HIGH PRESS FUEL COMPATIBLE 
panel, close VENT valve and slowly open 
SHUTOFF valve. 


1. Repeat steps f through h 4 times (total 
of 5 cycles), 


j. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to INLET port (B) as 
follows: 


(J) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage Indicates zeru. 


(3) Close VENT valve. 
k. Inspect ignition monitor valve for evidence 


of failure or permanent set. 


1, Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to INLET port (B) as 
follows: 


(1) Open SHUTOFF valve. 


ATMOS REF port (L) vented, 


None. 


INLET port (B) pressurized. 


INLET port (B) remains pressurized. 


INLET port (B) depressurized. 


INLET port (B) pressurized, 


Same results as steps f through h. 


INLET port (B) depressurized. 

HIGH PRESS 'UEL COMPATIBLE panel depres- 
surized. 

None. 


No evidence of failure or permanent set is 
allowable. 


None. 
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Procedure 


(2) Slowly adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 
1,500 239 psi. 


m. Measure leakage from ATMOS KEF port 
(L.) at UTILITY OUTLET 2A. 


on. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to INLET port (B) as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


0. Oven hand valve at PNEU LOW PRESS 
MON "A" INLET. 


p. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to INLET port (3B) as 
follows: 


(1) Open SHUTOFF valve. 


(2) Slowly adjust PRESSURE REGULATOR 
until PRESSURE MONITOR 'A" age indicates 
80 +5 psi. 


Measure leakage from ATMOS REF port 
(L) at UTILITY OUTLET 2A. 


r. Using HIGH PRESS FUEL COMPA‘TIB LE 
panel, reduce pressure to INLET port (B) as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


sg. Close hand valve at PNEU LOW PRESS 
MON "A" INLET. 


t. Connect line from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to CONTROL 
port (E). 


20-16D Change No. 17 - 24 September 1969 


Result 


INLET port (B) pressurized. 


Maximum allowable leakage {s 3 sciin. 


INLET port (B) depressurized. 


HIGH PRESS FUEL COMPATISLE panel 
depressarized. 


None. 


None. 


Nore. 


INJ.ET port (B) pressurized, 


Maximum allowable leakage {s 2 scinm. 


INLET port (B) depressurized., 


HIGH PRESS FUEL COMPATIBLE panel 
depreasurized. 
None. 


None. 


None. 


R-3896-3 


Volume If 


Procedure 


u. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to CONTROL port (E£) 
as follows: 


(1) Close VENT valve and open SHUTOFF 
valve, 


(2) Slowly adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 50 +5 
psi. 


v. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to INLET port (B) as 
follows: 


(1) Open SHUTOFF valve, 


(2) Slowly adjust PRESSIRE REGULATOR 
until REG SUPPLY PRESS gag? indicates 
1, 400 +30 psi. 


w. Measure leakage from ATMOS REF port 
(L) at UTILITY OUTLET 2A. 


x. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to INLET port (B) as 
follows: 


(1) Close SHUTOFP valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


y. Open hand valve at PNEU LOW PRESS 
MON "A" JNLET. 


z. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to INLET port (B) as 
follows: 


(1) Open SHUTOFF valve. 

(2) Slowly adjust PRESSURE REGULATOR 
until PRESSURE MONITOR ''A" gage indicates 
80 +5 psi. 


aa. Measure leakage from ATMOS REF port 
(L) at UTILITY OUTLET 2A. 


Result 


None. 


CONTROL port (E) pressurized. 


None. 


INLET port (8) pressurized, 


Maximum allowable leakage is 3 seiin. 


INLET port (B) depressurized, 

HIGH PRESS FUEL COMPATIBLE panel 
depressurized, 

None. 


None. 


None. 


INLET port (B) pressurized. 


Maximum allowable leakage is 2 selm. 
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Volume JI 


Procedure 


oe eel ee ae 


ab. Using HIGH PRESS FUBIL COMPATIBLE 
panel, reduce pressure to INLET port (B) as 
follows: 


(tf) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


ac. Close hand valve at PNEU LOW PRESS 
MON "A" INLET. 


ad. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to CONTROL port (E) 
as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY FRESS gage indicates cero. 


{3} Close VENT valve. 


ae, Disconnect lines from INLET port (B) 
and CONTROL port (E). 


af. Connect line from PNEU HIGH PRESS 
(FUEL COMPATIBLE) outlet to CONTROL port 
(EB). 


ag. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to CONTROL port (E) as 
follows: 


(1) Close VENT valve and open SHUTOFF 
valve. 


(2) Slowly adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 
2, 160 +40 psi. 


ah. Maintain pressure at CONTROL nort (E) 
for 2 minutes minimum, 


ai. On BIGH PRESS PURI, COMPATIBLE 
panel, close SHUTOFF vaive and open VENT 
valve. 


20-16F Change No. 17 + 24 September 1969 


Result 
INLET port (B) depressurized, 

HIGH PRESS FUEL COMPATIBLE panel 
depressurized, 


None. 


None. 


CONTROL port (E) depressurized. 

MED PRESS FUBL COMPATIBLE panel 
depressurized. 

None, 


None. 


None. 


None. 


CONTROL port (E) pressurized. 


CONTROL port {E) remains pressurized. 


CONTROL port (E) depressurized. 


Section XX 
Paragraph 20-14 


Procedure 


R~3896- > 
Volume Il 


Result 


20-14, SEATING-CYCLE-TEST. This test igs required only if spacer (20), poppet (23), and seat 


(26) are replaced. 


a. Connect ignition monitor valve to console 


(figure 20-11). 


b. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH PRESS SHUTOFF and 
MED PRESS SHUTOFF valves, 


(2) Press TEST CELL SUPPLY "A" 
switch~light. 


{3) Press HYDRAULIC SYSTEM BYPASS 
switch-l\ight. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switeh-lght. 


(5) Press LOW FLOW BYPASS switch- 
light. 


c. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to accunwlator as fol- 
lows: 


(1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR untll 
REG SUPPLY PRESS gage indicates 500 425 
psi. 


(3) Slowly open SHUTOFF valve 
(4) Close SHUTOFF valve. 


d, On HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL as follows: 


(1) Close VENT and SHUTOFF valves, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1, 800 +40 
psi, 


e. Slowly apply facility hydraulic supply 
pressure until HYDRAULIC CONTROL panel 
SUPPLY PRESSURE gage indicates 2, 000 +100 
psi, 


Change No. 21 - 12 November 1971 


None, 


None. 


SUPPLY light on and VENT light off, 


CLOSE Ilght on and OPEN light off. 


OPEN Ught on and CLOSE light off. 


OPEN light on and CLOSE light off, 


None, 

MED PRESS FUEL COMPATIBLE panel 
pressurized, 

Accumulator precharged to 500 +25 peig. 


None, 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


SUPPLY PRESSURE gage must indicate 2, 000 
+100 psig. 


20-17/20-18 
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Section XX 


Volume II 


Procedure 


f, On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF yaive until! HYD 
HIGH PRESS MONITOR panel PRESSURE 
MONITOR "A" gage indicates 1, 500 415 psi; 
then close HIGH PRESS SHUTOFF valve. 


g. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-light. 


h. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light. 


1. On UTILITY NO. 2 panel, open valves A 
and B. 


j. On HIGH PRESS FUEL COMPATIBLE 
panel, slowly open SHUTOFF valve. 


k. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switeh-light. 


1. On UTILITY NO. 2 panel, close valve B 
approximately 1/2 turn. 


m, On ELECTRICAL CONTROL panel, press 
TEST SELECT § switch-light and, using a stop 
watch, time pressure rise (from O- 1,800 +40 
psig) on PRESSURE MONITOR ''B" gage. 

u. Repeat step mand, on UTILITY NO, 2 
panel, adjust valve B to establish a pressure 
rise of 1,200 :50 psig per second [1,800 psig 
per 1.5 seconds). Leave TEST SELECT 5 
switch-light with light 5 off. 


Oo, On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-light. 


p. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-ltght. 


q. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch light. 


r, On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light 5 seconds after 
performing step q, 


s. Repeat steps o through r 50 times. 


t. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to manifold valve as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


Result 
PRESSURE MONITOR "A" gage must indicate 


1,500 +15 psig. INLET port (B) and accumu- 
lator pressurized. 


VENT light on and SUPPLY light off. 

Light 5 on and manifold valve solenoid (P1) 
energized. 

None, 

HYD MED PRESS MONITOR panel PRESSURE 
MONITOR "B" gage indicates 1, 800 +40 psi, 


Light 5 off, solenoid (Pt) deenergized, and 
PRESSURE MONITOR "B"' gage Indicates zero. 


None. 


Light 5 on and PRESSURE MONITOR "'B" gage 
indicates pressure rise, 


Light 5 alternately on and off. PRESSURE 
MONITOR "B" gage must indicate 1, 200 +50 
psig pressure rise per second. 


SUPPLY light on, VENT Light off, and INLET 
port (B) pressurized. 


Light 5 on, CONTROL port (E) pressurized, 
and ignition monitor valve actuates. 


VENT light on, SUPPLY light off, and INLET 
port (B) depressurized, 


Light 5 off and ignition monitor valve deactuates. 


Same results as steps o through r. 


Manifold valve depressurized. 
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Volume 


Procedure 


(2) Adjust PRESSURE REGULATOR until 
’ REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


u. On HYDRAULIC CONTROL panel open 
HiGH PRESS SHUTOFF valve, 


¥. On HYD HIGH PRESS MONITOR panel, 
open PRESSURE MONITOR "A" shutoff valve. 
Close shutoff valve after pressure decay. 


w. Reduce facility hydraulic supply pres- 
sure to zero, 


x. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Press ‘TEST CELL SUPPLY "A" 
switch -light. 


(2) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light, 


y. On UTILITY NO. 2 panel, close valves 
A and B. 


z. On MED PRESS FUEL COMPATIBLE 
panel, decrease pressure at accumulator as 
follows: 


{t) Open VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zera, 


(3) Close VENT valve. 


aa. Remove ignition monitor valve from 
test setup. 


ab. Uf ignition monitor valve testing is 
terminated, secure equipment as outlined in 
paragraph 20-19, 


ac. Install protective closures, Refer to 
paragraph 20-2. 
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Result 


HIGH PRESS FUEL COMPATIBLE panel de- 
pressurized. 


None. 


HYDRAULIC CONTROL panel depressurized., 


PRESSURE MONITOR "A" gaye decreases to 
zero. 


SUPPLY PRESSURE gage must indicate zero, 


SUPPLY light off and VENT light on, 


> EN light off and CLOSE Iplt on. 


CLOSE light off and OPEN light on. 


None, 


Accumulator pressuse decreases to zero. 


MED PRESS FUEL COMPATIBLE panel de- 
pressurized, 


None, 


None, 


None, 
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Figure 20-11, Ignition Monitor Valve Seating-Cycle-Test Setup 


Procedure Result. 
20-15. ACTUATION-PRESSURE-TEST. 
a. Connect ignition monitor valve to console None. 


(figure 20-12), 


b. On HYDRAULIC CONTROL panel, per- 
form ihe following: 


{1) Close HIGH PRESS SHUTOFF and None, 
MED PRESS SHUTOFT valves. 


(2) Press TEST CELL SUPPLY "A" SUPPLY light on and VENT light off. 
switch-light, 


(4) Press HYDRAULIC SYSTE!! BYPASS CLOSE light on and OPEN light off. 
switch light, 


(4) Press HYDRAULIC SYSTEM SUPPLY OPEN light on and CLOSE light off, 
switeh-light. 
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Procedure 


; (5) Press LOW FLOW BYPASS switch- 
B® itght, 


ec, On MED PRESS FUEL COMPATIBLE 
R panel, apply pressure to accumulator as fol- 
lows: 


{1) Close VENT and SHUTOFF valves. 


: (2) Adjust PRESSURE REGULATOR until 
B REG SUPPLY PRESS gage indicates 300 +25 
} psi. 


(3) Siowly open SHUTOFF valve. 
(4) Close SHU TOFF valve, 


d. On HIGH PRESS FUEL COMPATIBLE 
B panel, apply pressure to HYDRAULIC CONTROL 
panel as follows: 


(1) Close VENT and SHUTOFF valves. 


' (2) Adjust PRESSURE REGULATOR until 
f REG SUPPLY PRESS gage indicates 1, 800 +40 
B psi, 


3 606 e. «Slowly apply facility hydraulic supply 
| pressure until HYDRAULIC CONTROL panel 
SUPPLY PRESSURE gage indicates 2,000 +100 


psi. 


f, On HYDRAULIC CONTROL panei, slowly 
open HIGH PRESS SHUTOFF valve until HYD 
HIGH PRESS MONITOR parel PRESSURE MONI- 
TOR “A' gape indicates 1,500 415 psi. Close 
HIGH PRESS SHUTOFF valve. 


g. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" swilch-light, 


hk. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR urtil 
REG SUPPLY PRESS gage indicates zero, 


i. On UTILITY No. 2 panel, open valves A 
and 3. 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light, 


k. On HIGH PRESS FUEL COMPATIBLE 
pane}, open SHUTOFF valve and adjust PRES- 
SURE REGULATOR untill LOW PRESS MONI- 
TOR FUEL COMPATIBLE panel PRESSURE 
MONITGR "ES" gape Indicates 50 +5 psi. 


20-22 Change No. 8 ~ 31 May 1967 


Reaut 


OPEN light on and CLOSE light off, 


None. 


MED PRESS FUEL COMPATIBLE panel pres- 
surized. 


Accumulator precharged to 600 +25 psig. 


None. 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


SUPPLY PRESSURE gage must indicate 2, 000 
£100 psig. 


PRESSURE MONITOR "A" gage must indicate 
1,500 415 psig. INLET port (B} «il accumu- 
lator pressurized, 


VENT light on and SUPPLY Hght off. INLET 


port {(B) depressurized, 


HIGH PRESS FUEL COMPATIBLE panel de- 
pressurized, 


Nohe. 

Light 5 on .nd manifold valve solenoid (P1) 
energized. 

PRESSURI; MONITOR "A" ancl PRESSURE 


MONITOR "'B" gages indicate 50 45 psi. CON- 
TROL port (E) pressurized, 
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Procedure 


1 On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light, 


m. On UTILITY NO. 2 panel, close valve B 
approximately 1/4 turn. 


nh, On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light and, using a stop 
watch, time pressure rise on PRESSURE 
MONITOR "A" gage. 


o. Repeat step nand. on UTILITY NO, 2 
panel, adjust valve B ta establish a prassure 
rise of 441 psig per second. Leave TEST 
SELECT 5 switch-Nght with light 5 off. 


p» On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-light. 


q. On ELECTRICSL CONTROL panel, press 
TEST SELECT 5 switch-light and record valve~ 
actuation pressure. 


yr. Repeat steps p and q a minimum of 5 
times to chtain consistent actuation-pressure 
reading. 


s. If valve fails to actuate at 20 10.5 psig, 
perform steps t through aa. if valve actuates 
at 20 10.5 psig, perform steps u through y and 
steps ah through ad. 


t. Compute shim stack required to give an 
actuation pressure of 20 40, 5 psig by inserting 
actuation pressure value ubtained In step r and 
shim stack heignt recorded in paragraph 20-10 
into the following equation: 


_ Initial stack _ 
* “height ones 


Required shim 
stack height 


Example: 
Initial shim stack height: 0.372 inches 
Actuation pressure: 24.1 psig 


Required shims: 0.372 «= 

0.372 = 

0.372 = ~ 0. 103 
Required shim stack height = 0. 269 inch. 


Result. 


Light 5 off und solenoid (P1) deenergized, 
PRESSURE MONITOR "A" gave indicates zero 
and PRESSURE MONITOR "'B" gage indicates 
50 45 psi. 


None. 


Light 5 on and PRESSURE MONITOR "A" gage 
indicates pressure rise. 


Light 5 alternately on and off and PRESSURE 
MONITOR "A" age indicates specified pres-~ 
sure rise. 


SUPPLY light on, VENT light off, and INLET 
port (B) pressurized. 


Light 5 on and PRESSURE MONITOR "A" gage 
indicates actuation pressure. 


Light 5 alternately on and off and PRESSURE 
MONITOR "A" fage indicates actuatiun pres- 
sure. 


None. 


actuation 
pressure 
recorded 
in step r 


~ 20 


0.025 (24.1 - 20) 
(0.025 x 4,1) 
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Procedure 


u., On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-lght. 


v. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light 5 seconds after 
performing step u. 


w. On HIGH PRESS FUEL COMPATIBLE 
panel, simultaneously open VENT valve, and 
adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero, 


x, On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve. 


y. On HYD HIGH PRESS MONITOR panel, 
open PRESSURE MONITOR "A" shutoff valve. 
Close shulofi valve after pressure decay. 


z. Unthread cap (7) from body (33) and re- 
move spring (15). Install computed shim stack 
height, then install spring (15) and cap (7) into 
body (33). Torque cap to 50-60 foot-pounds, 


aa, Repeai steps d through z, omitting steps 
i and steps m through o, unlil required actua- 
tion pressure is obtained, 


ab. Reduce facility hydraulic supply pres- 
sure to Zero, 


ac. On HYDRAULIC CONTROL panel, per- 
form the following: 


(1) Press TEST CELL SUPPLY "A" 
switch-light. 


(2) Press HYDRAULIC SYSTEM SUPPLY 
switch-light, 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4) Press LOW FLOW BYPASS switch- 
light. 


ad. On MED PRESS FUEL COMPATIBLE 
panel, decrease pressure at accumulator as 
follows: 
{1) Open VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates ze1o0. 


(3) Close VENT valve, 


20-24 Change No. 8 - 31 May 1967 


Result 


VENT light on and SUPPLY Nght off. INLET 
port (B) depressurized, 


Light 5 off, ignition monitor valve deactuates, 
and PRESSURE MONITOR "'A" gage in‘icates 
zero, 


Manifold valve and HIGH PRESS FUEL COM- 
PATIBILE panel depressurized, PRESSURE 
MONITOR "B" gage indicates zero. 


HYDRAULIC CONTROL panel depressurized. 


PRESSURE MONITOR "A" gage decreases to 
zero, 


None. 


Same: resvits as steps d through z. 


SUPPLY PRESSURE gage must indicate zero. 


SUPPLY light off and VENT light on. 


OPEN light off and CLOSE light on. 


CLOSE light off and OPEN light on. 


OPEN Wight off and CLOSE light on, 


Accutmulator pressure decreases to zero. 


MED PRESS FUEL COMPATIBLE panel de- 
pressurized. 


None. 
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Volume Tf 
Procedure Result 
ae, Remove ignition monitor valye from None. 
test setup. 
af. If ignition monitor valve testing ts None, 


terminated, secure equipment as outlined in 
paragraph 20-19, 


ag. Install protective closures. Refer to None. 
paragraph 20-2. 
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Figure 20-12, Ignition Monitor Valve Actuation-Pressure-Test Setup 
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Procecure 
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Volume II 


20-16. INLET SEAT AND VENT SEAT LEAK-TEST. 


a. Remove adapter from INLET port (B}. 
install plug T-5031175-401 and packing. Rein- 
stall adapter on INLET port (B). 


b. Connect ignition monitor valve to com- 
vonents test console as shown in figure 20-13. 
Position meter 19-9026529 so that it can be 
monitored through test cell window. 


c. On HYDRAULIC CONTROL panel, per~ 
form the following: 


(1) Close HIGH PRESS SHUTOFF and 
MED PRESS valves. 


(2) Press TEST CELL SUPPLY "A" 
switch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch -Nght. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(5) Press LOW FLOW BYPASS switch- 
light. 


d. On HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as follows: 


(1) Close VENT and SHUTO?F valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS grge indicates 1, 800 +40 
psi. 


e. Slowly apply facility hydraulic supply 
pressure until HYDRAULIC CONTROL panel 
SUPPLY PRESSURE gage indicates 2,000 
+100 psi, 


f. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until HYD 
HIGH PRESS MONITOR panel PRESSURE 
MONITOR "A" gage indicates 1,400 +15 psi. 
Close HIGH PRES SHUTOFF valve. 


g. After 3 minutes measure and revord 
leakage from RETURN port (D) cn meter 
19-9026519, 


20-26 Change No. B - 31 May 1967 


None. 


None. 


None. 


SUPPLY Ught on and VENT light off, 


CLOSE light on and OPEN light off, 


OPEN iight on and CLOSE light off. 


OPEN light on and CLOSE light off. 


None. 
HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized, 


SUPPLY PRESSURE gage must indicate 2, 000 
4100 psig. 


PRESSURE MONITOR "A" gage nist indicate 
1,500 415 psig. INLET port (B) pressurized, 


Maximum allowable leakage is 10 ce per 
minute. 
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Procedura 


h. On ZLECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light. 

{. On HIGH PRESS FUEL COMPATIBLE 
panel, slowly open SHUTOFF valve. 


j. Repeat step g. 


k. On HYDRAULIC CONTROL pancl, press 
TEST CELL SUPPLY "A" awitch-light. 


1, On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 awitch-light 5 seconds after 
performing stap k. 


1A. Repeat step g. 


m, On HIGH PRESS FUEL COMPATIBLE 
panel, simultaneously open VENT valve and 
adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero. 


n. On HYDRAULIC CONTRGL panel, open 
HIGH PRESS SHUTOFF valve. 


o. On HYD HIGH PRESS MONITOR panel, 
open PRESSURE MONITOR "A" shutoff valve. 
Close shutoff valve after pressure decay. 


p. Reduce facility hydraulic supply pressure 
to zero. 


q. On HYDRAULIC CONTROL panel, per- 
form the following: 


(1) Press TEST CELL SUPPLY "A" 
switch-light. 


(2) Press HYDRAULIC SYSTEM SUPPLY 
switch-light, 


(3) Press HYDRAULIC SYSTEM BYPASS 
awitch-light. 


(4) Press LOW FLOW BYPASS switch- 
Aight, 


r. Remove adapter {rom INLET port {B), 
remove plug and packing, then reinstall adapter 
on INLET port (B). 


8. Remove ignition monitor valy 
setup. 


t. If ignition monitor valve testing is termi- 
nated, secure equipment as outlined in para- 
graph 20-19. 


u. Install protective closures, Refer to 
paragraph 20-2. 


rom test 


Result 


Light 5 on and manifold valve solenvid (P1) 
energized. 


CONTROL port (E) pressurized to 1,800 140 
psig. 
Maximuin allowable leakage is 5 cc per minute. 


VENT light on, SUPPLY light off and INLET 
port (5) depressurized. 


Light 5 off and ignition montfor valve deactuates. 


Same as step eg. 


Manifold valve and “1-3 PRESS FUEL COM- 
PATIBLE panel depressucized, 


HYDRAULIC CONTROL panel depressurized. 


PRESSURE MONITOR "A" gage decreases to 
zero, 


SUPPLY PRESSURE gage must indicate zero. 


SUPPLY light off and VENT light on. 
OPEN light off and CLOSE light on. 
CLOSE light off and OPEN light on, 
OPEN light off and CLOSE light on, 


None. 


None. 


None. 


None. 
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Figure 20-13. Ignition Monitor Valve Inlet Seat and Vent Seat Leak-Test Setup 
Procedure Result 
20-17, ORIFICE FLOW-TEST, 


a. Prepare digital voltmeter for flow- None, 
monitor-tests (figure 20-8), 


b. Connect ignition monitor valve to console None, 
(figure 20-14), 


ce. On HYDRAULIC CONTROL panel, perform 
the following; 


{1} Close HIGH PRESS SHU'TOFF and None. 
MED PRESS SHUTOFF valves. 

(2) Press TEST CELL SUPPLY "A" SUPPLY light on and VENT light off, 
switch-light. 
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(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(5) Press LOW FLOW BYPASS switch- 
light. 


d. On HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as foliows: 


{1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1, 800 
+40 psi. 


e. Close valve 19-9026501 between ports A 
and B on UTILITY HYD OUTLETS panei. 


{. Slowly apply facility hydraulie supply 
pressure until HYDRAULIC CONTROL panel 
SUPPLY PRESSURE gage indicates 2, 000 
+100 psi. 


g. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until HYD 
HIGH PRESSURE MONITOR "A" gage indicates 
1,500 +15 psi. Close HIGH PRESS SHUTGFF 
valve. 


h. Cn HYDRAULIC CONTROL panel, press 
FLOW MONITOR SHUTOFF switch-light. 


i. Slowly open valve 19-9026501 and acljust 
valve to establish a 1,000 psig differential 
pressure between HYD MED DRESS MONITOR 
panel PRESSURE MONITOR "'B" gage and 
PRESSURE MONITOR "A" gage. 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch-light. 


k. On DIGITAL VOLTMETER panel, press 
RESET switch, Measure and record flowrate 
from RETURN port (D). 


1, On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch-light. 


m, Ckose valve 19-9026501 and, on HYD 
MED PRESS MONITOR panel, open PRESSURE 
MONITOR “A and PRESSURE MONITOR "'B" 
shutoff valves. Close shutoff valves after pres- 
sure decay. 


Result 


CLOSE light on and OPEN light off. 


OPEN light on and CLOSE light off. 


OPEN light on and CLOSE light off. 


Nore. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


None. 


SUPPLY PRESSURE gage must indicate 2, 000 
£100 psig. 


PRESSURE MONITOR "A" gage must indicate 
1,500 +15 psi. 


OPEN light on and CLOSE light off, 


Light Ton. 


DVM must inciicate an equivalent to 0, 22 to 
0.41 gpm. 


Lignt 7 off. 


PRESSURE MONITOR “'A" and PRESSURE 
MONITOR "5" pages decrease to zero, 
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n. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" and F].QW MONITOR 
SHUTOFF switch-lights, 


0. On HIGH PRESS FUEI COMPATIBLE 
panel, perform the following: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(2) Open SHUTOFF and VENT valves. 


p- On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve. 


q. On HYD HIGH PRESS MONITOR panel, 
open PRESSURE MONITOR "4" shutoff valve. 
Close shutoff valve after pressure decay. 


r, Remove ignition monitor valve from test 
setup. 


s. If ignition monitor valve testing is termi- 
nated, secure equipment as outlined in para- 
graph 20-19. 


Install protective closures. Refer to 


t 
; paragraph 20-2, 


PR a a a rN 


TEST CELL 


OPEN 


Result. 


VENT and CLOSE lights on and SUPPLY and 
OPEN lights off. 


HIGH PRESS FUEL COMPATIBLE panel de- 
pressurized, 


None, 
HYDRAULIC CONTROL panel depressurized. 


PRESSURE MONITOR "A" gage decreases to 
Zero. 


None, 


None. 


None. 
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Procedure 


20-18. OVERRIDE MECHANISM ADJUSTMENT. 


# 2. Install inspection check fixture T-5031172 
on ignition monitor valve, Torque nuts to 30-40 
in-lb, 


ob. Measure and record dimension "B" 
(figure 20-15). Compute dimension "A" for 
applicable valve. 


ce. Measure and record dimension "A" 
through hole of fixture and compare "A" actual 
with "A’ computed. 


dad, U dimension “A actual is not equal to 
dimension "A" computed, within specified tol- 
erance, remove adjustment fixture and adjvst 
rod (8). 


e. On valves which are not being repaired 
according to procedures of this section but are 
being tested only, and "A" actvai is out of tol- 
erance, valve must be disassembled and bolts 
(9, 19) inspected for damage. 


{. Using compressor tool T-5035222, hold 
rod (#) and press slide (10) into body unti! rod 
is free of serrations. Rotate rod (clocrwise to 
increase and counterclockwise to decrease 
length) to obtain dimension A“ computed. (One 
rotation of rod Is equal to approximately 0. 926 
inch. ) 


g. Repeat steps c, d, and f until "A" actual 
obtained. 


h, Install protective closures, Refer to 
paragraph 20-2, 


Section XX 
Paragraph 20-18 


None. 

Dimension "A" computed, 

"A' actual must be within tolerance of "A'' com- 
puted, 

Dimension "A" actual is within tolerance to di- 


mension "A" computed. 


None, 


"A" actual is within tolerance of A computed, 


Same results as steps c, d, and f. 


None. 


BPjON VALVE 558700 A=B - 2.166 (40.001, -0,000) 


(GIJON VALVE 557200 AaB + 2,158 20.008 


§57200-C-3A 


Se eeneind 


Figure 20-15, Ignition Monitor Valve Override 
Mechanism Adjustment 


Change No, 29 - 19 May 1971 20-31 


Section XX 
Paragraph 20-19 to 20-20 


20-19. SECURING TEST EQUIPMENT. 


20-20. After ignition monitor valve testing is 
completed and valve is removed from test set- 
up, secure equipment as follows: 


a. Reduce facility gaseous nitrogen pressure 
to zero. 


b, On PNEU SOURCE CONTROL panel, 
close gaseous nitrogen SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff vatve and 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves and 
adjust PRESSURE REGULATOR to vent 
trapped pressure. 


e. Close all shutoff valves, regulators, and 
utility valves. 
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f. Make sure all pressure gages indicate 
zero and close all vent valves. 


g- Cap utility panel and test cell panel out- 
lets and connectors, 


h. Turn digital voitmeter power off. 


1, On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM BY- 
PASS light indicates OPEN and remaining lights 
indicate CLOSE or VENT, 


j. On ELECTRICAL CONTROL panel, press 


TEST SELECT switch-lights so that all lights 
are off, and press POWER ON switch-light. 


k. Turn DC POWER SUPPLY off. 


1, On POWER DISTRIBUTION panel, pull 
out circuit breakers. 


R-3896-3 
Volume II 


SECTION XxXt 


CHECKOUT VALVE 


WARNING 


Section XXI 


Paragraphs 21-1 to 21-4 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G314t, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 


a 


21-1, CHECKOUT VALVE 308400, 308770, 
309116, 309120, AND 309125, 


21-2. The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 
required to maintain the checkout valve, See 
figure 21-1 for test equipment and special tools. 
Refer to R-3896-4 for protective closures. 
Lubricate (Method A) closure RX20845-21 and 
lubricate (Method J) packing used with closure, 


using lubricant grease RBO140-012 (Rocketdyne). 


Torque closure to 20-30 in-lb. Specified 
lubrication methods are outlined in R-3896-3, 
Volume I, 


21-3, DISASSEMBLING, 


21-4, 
required, to accomplish necessary repairs 
and/or replacement. See figure 21-3 for 
parts and index numbers. 


a. Remove the following parts from housing 
(40, 40A) in the numerical sequence listed: 


{1) Screws (i, 2), actuator (3), packing 
4) 


(2) Bolts (28), washer (29), retainer (30), 
packing (31), retainer (32), packing (33), re- 
tainer (34), shim (35), ring (36), spring (37), 
guide (38), seal (39). 


Disassemble the checkoul valve, as f 


AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


a TE oN er ER RR 


lt 


| i? T+ 5037831 
y “f 


va T- 5037803 


[> T-5037817 


J} 'T-5031967 


Model 630A 
(Triplett 
Electrical 
Instrument 
Co), or 
equivalent 


G3104 


G3141 


G3143 


201C 
(Hewlett 
Packard) 


Figure 21-1. 


Pressure 
Test 
Fixture 


Multi- 
meter 


Preu- 
matic 
Fiow 
Tester 


Compo- 
nents Test 
Console 


Compo- 
nents 
Adapter 
Set 


Oscillator 


Ps Nomenclature Use 
Ball Indicates position 
Position of ball during 
Indicator repair. 
Holding Presses bearings 
Fixture on ball, 
Inspection Checks the in+ 
Check stalled load on the 
Fixture ball seals during 


repair. 
Adapts to checkout 


valve ports during 
pressure tests. 


Makes electrical 
measurements. 


Measures down- 
stream pneumatic 
leakage. 


Provides gaseous 
nitrogen for test- 
ing checkout valve. 


Provides hardware 
for checkout valve 
test setups. 


Provides signal 
for timtng-~-test. 


Teat Equipment and 


Special Tools for Checkout Valve 
Figure 21-2 deleted. 


Change No. 22 ~ 15 February 1972 
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Section XX] 
Paragraphs 21-5 to 21-8 


(3) Bolt (14) washer (15), retainer (16), 
packing (17), retainer (18), packing (19), re- 
tainer (20), shim (21), ring (22), spring (23), 
guide (24), seal (25). 


(4) Bolt (5), washer (6), cover (7), nack- 
ing (8), ring (9), packing (10), retainer (11), 
shim (12). Ball (26) with bearings (13, 27) 
may come out with cover (7). Do nut disassem- 
ble bali .nd bearings at this time. 


(5) On valves 3086770 and 309116: bolt (41), 
washer (42), cap assembly (43), packing (44), 
retainer (45). 


(6) On valves 308770 and 309116: bolts 
(50, 51), washer (62), body (53), packing (54), 
retainer (55). 


b. On vaives 308770 and 309116, remove 
poppets (46, 49), springs (47), and rack ceur 
(48) as an assembly from * - ty (53); then dis- 
assemble parts. 


c. Remove ball (26) and bearings (18, 27) 
as ai assembly from housing (40, 40A), if not 
removed in step a. Do not remove bearings 
(13, 27) from ball (26) unless bearings are 
damaged. It bearing (13) remained in cover (7) 
during disassembly, re nove bearing from 
cover, 


d. On valves 308770 and 309116, remove 
packing (56) and retainer (57). 
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1-5, CLEANING. 


21-6. Checkout valve parts must Le cleaned 
for fuel service. Refer to R- 3896-3, Volume I, 
for cleaning procedures. 


2i-7. INSPECTING AND REPAIRING. 


21-8. Inspecting the checkout valve determines 
if the individual parts have been damaged by 
mishandling or wear. Sce figure 2)-4 and in- 
spect individual parts for general condition, 
thread damage. corrosicn, distortion, nicks, 
burs, and scratches. Dimensional limits listed 
in figure 21-5 form the guide to serviceability 
of parts. Minimum and maximum values are 
given, oeyond which repair or replacement of 
part is required. 


Section XXI 


IR- 3896-3 
Volume U 


@s-8 IN. 
Nye AS 7 
ssid fs — ) 
a AM je 43 Seceae 
ers, ' Wa? oa , _ 
47 fly a eared 3 | ; Lind 30 
ie ee 31 | = hie %¢ ee 
ft} {i 2 
' 42h 2 @ i y 
ge af | Soe? f ame 
io ; 
32 


2g 


S3GR7TTO-%-14 
re re as can NR RH ie A In ER Pease 


Figure 21-3. Checkout Valve--Exploded View (Sheet 1 of 2} 
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A SPE A TT TT rr 


1 Serew 16s Retainer 32s Retainer 44 Packing{a) 
2 Screw 17 Packing 33 Packing 45 Reta iner{a) 
3 Actuator 18 Retainer 34 Retainer 46 Poppet? 
4 Packing 19 Packing $$ Shim a7 Spr ing 
5 Bolt 20 Retainer 36s Ring 48 ~~ Rack Gearla) 
G Washer 21. Shim 37s Spring 49 —- Poppet (@) 
7 Cover 22 “Ring 38 Guide 50 = Bolt fa) 
4A Insert 23 Spring 39 Seal 51 Boit (a) 
8 Packing 24 Guide 39A Insert 52. Washer(@ 
9 Ring 25 Seal 39B Insert 52A_ Insert 
10 Packing 26 Ball 39C Insert 52B Insert 
Ii Retainer 27 = Bearing 40 Housing) 53 Body(a) 
12 Shim 28 ~=—s- Bolt 40A Housing ? 64 = Packing !8 
13. Bearing 29° Washer 41. Bolt 55 ~=Retainer'® 
{4 Bolt 29A Insert 42. Washer(2) 56 = Packing‘ 
15 Washer 30 Retainer 42A Insert b7 = Relainer' 
15A Insert 31 Packing 43 Cap Assembly (®) 


(a) On valves 308770 and 309116. 
(b) On valves 308400, 309120, and 309125. 


Oe eecmnaamimnemmsmenaebeenaeashaadl 


Figure 21-3, Checkout Valve--Exploded View (Sheet 2 of 2) 


rr Oh te re terete ne te eri ne a sa ter ee oe mney 


Parl Name and 


Index Number 


Actuator (3) 


Cover (7) 


Rearing (13, 27) 


Retamer (16, 30) 


acai a tent omar 


Inspecting 


Damage to actuator or electrical 
connector. 


Damaged sealing surfaces. 
Damayed or missing inserts, 
Damated threads. 

Deteriorated or damaged anodic 
coating. 

Damaged alinement pin. 
Damayed races or halls. 
Damaged sealing surfaces. 
Damaged or missing inserts. 


Delerivrated vr damaged anodic 
coating. 


a a aN Arete a re 


Figure 21-4, Inspecting and Repairing Checkout Valve (Sheet 1 uf 2) 


24-4 Change Nu. 14 - 8 January 1969 


(Rocketdyne). 


Repairing 


a ae a thier reentrant wai 


Replace. 


Keplace. 


Replace inserts as oullined in R- 3896-3, 
Volume f. 


Refer to R-3896-3, Volume I, for thread 
repair. 


Replace anodic coating or iridite as out- 
lined in R~3896-3, Volume I. 


Replace pin. 
Roplace bearings. 
Replace. 


Replace inserts as cullined in R-389€-3, 
Volume [. 


Iridite anodic coating as outlined in 
R- 3896-3, Volume Tor replace coating 
in conformance with LBO125-108, Type ll 


Se eieinamnenzeeennerenetten steerer cae ea and 
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ee 


Part Name and 
Index Number 


Spring (23, 37) 
Guide (24, 38) 
Ball (26) 


ann MSpecting 
Compressed rating, 
Damagect sealing surfaces. 
Damaged sealing surfaces, 
Damaged pear tecth. 
Damaged plating. 


Cap (43) 
Body (53) 


Damaged sealing surfaces, 
Damaged or missing inserts. 


Deteriorated or damaged anodic 
coating. 


Poppet (46, 49) Damayed or loose seal. 
Damaged sealing surface, 


Damaged threads, 


Rack (48) 
Housing (40, 40A) 


Damaged gear teeth. 
Damaged sealing surfaces. 


Damaged or missing inserts. 
Damaged threads. 


Deteriorated or damaged anudic 
coating. 


Figure 21-4, 


Part Name and 


— 


Diniension 


Cover (7) 


Sealing surface ID for ball (26) 

Sealing surface ID for actuator (3) 
Retainer (16) 

Sealing surface ID for guide (24) 
Spring (23, 37) 
Guide (24) 


Compress to 0,030 inch 


Sealing surface OD for retainer (16) 


A le i a 


Figure 21-5, 


Inspecting and Repairing Checkout Valve (Sheet 2 of 2) 


Sealing surface OD for housing (40, 40A) 


Sealing surface OD for housing (40, 40A) 


Sealing surface diameters for seal (25) 


Dimensional Limits for Checkout Valve (Sheet 1 of 2) 


Section XXI 


et Repairmy 

Refer to figure 21-5. 

Replace. 

Replace ball. 

Replace. 

Replace. 

Replace. 

Replace inserts as outlined in R-3896- 3, 
Volume I. 


Tridite anodic coating as outlined in 
R-3896-3, Volume lor replace coating 
in conformance with LBOI25- 103, Type Il 
(Rocketdyne). 

Replace poppet, 

Replace. 

Refer to R-3896-3, Volume I, for thread 
repair. 

Replace. 

Replace. 

Replace inserts as outlined in R- 3896-3, 
Volume I, 

Refer tu R-3896-3, Volume 1, for thread 
repair. 


Replace anodic coating or irichte as out- 
lined su R-3896-3, Volume 1, 


ae ht re et tnt et 


Minimum Maxitnum 
{Inches except as noted) 


5, 1150 5.1155 (at 70° 
2° F) 

0. 879 0, 880 

1, 250 1.251 

3. 621 3, 622 

3.001 3, 002 

91 Ib 137 lb 

2.949 2.951 

3.449 3.451 

2.996 2,997 


oe A 
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Paragraphs 21-9 to 21-11 Volume U 
Part Name and Minimum  Maximurn —_ 
Index Number Dimension (Inches except as noted} 
Ball (26) Outside diameters for bearing (13, 27) 1,1812 1,1815 
Outside diamcters for housing (40A) and 0,872 0. 873 
cover (7) 
Dimension from center line to shoulder 1,874 1.876 
for bearing (18) 
Dimension from center line to shoulder (.872 1,878 
for bearing (27) 
Cap (43) Sealing surface OD for body (53) 0.870 0, 872 
Rack (48) Radius from center line to flat surfaces 0.343 0.344 
Hold diameter 0.375 0, 376 
Poppet (49) Cutside diameter for rac (48) 0, 373 0,374 
Bedy (53) Inside diarneter for poppets (46) and (49) 0, 843 0, 844 
Sealing surface ID for housing (40, 40A) 1,623 1,624 
Retainer (30) Sealing surface ID for guide (38) 3,901 3,002 
Sealing surface OD for housing (40, 40A) 3.62% 3.622 
Guide (38) Sealing surface diameters for seal (39) 2,949 2,951 
3.449 3,451 
Sealing surface OD for retainer (30) 2.996 2.997 
Housing (40, 40A) Inside diameter for bearing (27} 2,835 2. 836 
Inside diameter for shaft of ball (26) 0,879 0, 880 
Inside diameter for cover (‘7) 5.316 5,117 
Inside diameters for retainers (16, 30) 3.623 “, 624 
Figure 21-5, Dime.sional Limits for Checkout Valve (Sheet 2 of 2) 
21-9. ASSEMBLING, b. Lubricate (Method Y) bearings (13, 27) q 


with FS1281 grease (Dow Corning Corp). Press 
checkout valve must be performed ia the order bearings cn ball (26) shatt using holding fixture 


listed and ali parts must meet cleaning require- T- 5037803. 

mepts outlined in paragraph 21-6. The lubri- NOTE 

eant used in this procedure is lubricant grease : : : 
RBO140-612 (Rocketdyne), unless otherwise es bearing (29) ‘30 that side with 
noted, Specified lubrication procedures the vord"" THRUST" is toward cap (7). 


21-10. The assembly procedures for the 


(methods) are outlined in R-3896-3, Volume J. ec. Note dimeasion as marked on the outboard 
See figure 21-3 for parts and index numbers. face of bal) (26) and record as dimension A. 
21-11. DETERMINING SHIM THICKNESS FOR ad. Note dimension as marked on the flange 
BAL}, ALINEMENT IM HOUSING, {See figure of housing (49, 40A) and cecord as dimension B. 
21-6.) e. Measure distance from highest face of 

a. Meaeure thickness of bearing (13) and cover (7) to the shim mating surface and record 
record as dimension C, dimension D. 
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‘ 
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COVER (1) 


— BEARING (13) 


-~\ —1-—- MARKED ON 
— FLANGF OUTBOARD FACE A 
SURFACE OF BALL 
SHEM MATING ~ 
SURFACE ~ 
FLANGE 
SURFACE 


MARKED ON | / 
SIDE OF ‘ - BEARING (27) 
HOUSING 
FLANGE 
INLET Pe 
Port — pe aS. 
_—-- Yj | CUTLET POKT 
“dh NO, t 
HOUSING (40, 404) 
sat 
Figure 21-6. Checkout Valve Ball Alinemert 
f. Measure distance from highest face of 21-12. INSTALLING BAUL IN HOUSING. 
ever (i) {9 Alte housing mating surface and a. On valves 308770 and 309116, lubricate 
record as dimension E. (Method J ) packings (56); then insert packings | 
ye Add dimensions A and C (froin step a) and and retainers (57) into grooves of housing (40). 
record as dimension F, b. On valves 308770 and 309116, lubricate 
h. Subtract dimension k from dimension B (Method J) packing (54); then install packing | 
and record as dimension G, and retainers (55)in groove of housing (40). 
i. Add dimension D to dimension G and c. Lubricate (Method Z)spherical surface of f 
record as dimension H, ball {26) witn FS1281 grease (Dow Corning Corp). 
j. Subtract dimension F from dimension H d. Carefully slide ba!l (26) with bearings 
and record as dimension I. (13, 27) into housing (40, 40A). 
NOTE e. Lubricate (Method J) packing (10); then | 
Dimension J will be the thickness of insert packing and retainers (11) into groove of 
lain:nated shim (12) required when cover (7). 
cover (7) is installed f, Lubricate (Method J) packing (8); then in- J 


stall packing and rings (9) in groove of cover (7), 
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BPRING (47) —« e+ DOPPET (46) 


| ae SN ZA 


PAU SSS 


; LA PLL OL LOM ag A = 
aA INS 
I Na ae ee tO A aA a alae see ae aie 


ae a 
N ZAIN IeeSSSSS|S ne LZ 
SR d x ee Cee tr 
403570-d-1¢ 
Figure 21-7, Checkout Valve Poppet and Spring Installation 
#w. Prepare correct thickness of shims (12) dA. Lubricate (Method A) bolts (41). 
as determined in paragraph 21-11 and insert e. Lubricate (Method J) packing (44) and in- 


them into cover (7). Stall packing and retainers (45) in groove of cap 


(43); then install cap on body (53) with bolts (41) 
and washers (42). Torque bolts to 72-88 in-lb, 
Safetywire bolts. 


§  gA. Lubricate (Method A) bolts (5). 


h. Position cover (7) on housing (40, 40A): 
then secure cover to housing with bolts (5) and 21-14. INSTALLING NO. 1 AND NO, 2 OUT- 
washers (6), Torque bolts to 244-299 in-lb. LET SEALS. 


§ Safetywire bolts. a. On valves 308770 and 309116, cap FUEI, 


: MANIFOLD port and CHECKOUT port, connect 
21-13, INSTALLING POPPET ON HOUSING. a source of gaseous nitrogen (MIL- P-27401) to 


NOTE IMV port, and slowly apply 100 psig to IMV port. 
This procedure is required only on NOTE 


checkout valves 308770 and 309116, On valves 308770 and 309116, pres- 


sure is applied to the IMV port to 
make sure ball (2€) is located prop- 
erly within housing (40) before in- 
stallation of assembled guides 


) 4 x 
b. Place 6 springs (47) on other end of poppet (24, 38) and seals (25, 39). 
(49) against rack gear (48); then install poppet b. Install spring (23) on guide (24), 
(46). See figure 21-7 for installation of springs. c. Place shim (21) and ring (22) on end of 


Torque poppet (46) to 50 #10 in-Ib. rétainer (16); then slide retainer on guide (24), 


c. Install poppets (46, 49), spring (47), and d. Insta)l seal (25) into groove of guide (24). 
rack gear (48) into body (53), 


a. Place 6 springs (47) on poppet (49); then 
insert poppet into rack gear (48). See figure 
21~7 for installation of springs, 


NOTE 
§ cA. Lubricate (Method A) bolts (50, 51). On valves 308400, 309120, and 309125, 
position ball (26) against cover (7) by 
d. With the vaive in the engine position, open hand (through inlet and outlet ports) 

to outlet No. 1, place body (53) on housing (490) to make sure ball is located properly 

with index mark on ball (26) alined with index within housing (40A) before installa- 

mark on rack gear (48), Secure body to housing tion of assembled guides (24, 38) 

with one short bolt (50) and 3 long bolts (51) and and seals (25, 39). 

washers (52). Torque bolts te 72-88 in-lb. dA. Tubricate (Method A) bolts (14), J 


§ Safetywire bolts. 
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«. Install assenibled guide (24) and retainer 
(16) int. OUTLET NO. 1 with valve ball posi- 
tioned closed to OUTLET NO. 1 of housing (40, 
40A) and temporarily secure with bolts (14) and 
§ washers (15). Using inspection check {txture 
T-5037817, measure solid distance from face 
of retainer (16) to high point of ball (26), 


f. Loosen bolts (14); then use inspection check 
fixture T~5037817 to measure distance from face 
of retainer (16) to high point of ball (26). 


NOTE 


The difference between the two 
measurements obtained in steps e 
aud f must be 0. 014 +0. 002 inch. 

If the difference is not within tol- 
erance, laminations from shim (21) 
must be removed. 


g. Remove bolts (14), washers (15), retainer 
(16), and guide (24), from OUTLET NO. 1: 
thea remove required number of laminations 
from shim (21) to ohtain specified tolerances. 


h, Lubricate (Method J) packing (19); then 
insert packing and retainers (20) into groove 
of retainer (16). Lubricate (Method J) packing 
(17); then install packing and retainers (18) in 
outer groove of retainer (16). 


i. Repeat steps b through d; then install 
assembled guide (24) and retainer (16) into 
OUTLET NO, 1, Secure retainer (16) to 
housing (40, 40A) with bolts (14) and washers 
(15). Torque bolts lo 155-189 in-lb. Safety~- 
wire bolts. 


j. Install spring (37) on guide (38). 


k. Place shim (35) and ring (36) on end of 
retainer (30); then slide retainer (30) on puide 
(38). 

CAUTION 
Correct seal (39) must be used. On 
valves 309770 and 309116, the seal 
is round, On valves 308400, 309120, 
and 309125 the seal has flats located 


00 degrees apart on the outside 
diameter. 


l. Install seal ($9) into groove of guide (38). 


JA, Lubricate (Method A) belts (28). 


Section XXI 
Paragraph 21-15 


m. Install assembled guide (38) and retainer 
(30) into OUTLET NO, 2, with valve ball posi- 
tioned closed to OUTLET NO, 2, of housing (40, 
40A) and temporarily secure with bolts (28) and 
washers (29). Using inspection check fixture 
T-5037817, nieasure solid distance from face 
of retainer (30) to high point of ball (26). 


n, Loosen bolts (28); then use inspection check § 
fixture T-5037817 to measure distance trom face 
of retainer (30) to high point of ball (26). 


NOTE 


The difference between the two 
measurements obtained in steps m 
and ti must be 0.014 +0. 002 inch. 

If the difference is not within tol- 
erance, laminations from shim (35) 
must be removed. 


Remove bolts (28), washers (29), retainer 
30), and guide (38) from OUTLET NO. 2; then 
remove required number of laminations from 
shim (35) to obtain specified tolerance. 


p. Lubricate (Method J) packing (33); then 
insert packing and retziners (34) into inner 
groove of retainer (30). Lubricate (Method J) 
packing (31); then install packing and retainers 
(32) in outer grocve of retainer (30). 


q. Repeat steps j through I; then install 
assembled guide (38) and retainer (30) into 
OUTLET NO, 2. Secure retainer (30) to hous- 
ing (40, 40A) with bolts (28) and washers (29}. 
Torque bolts (28) to 155-189 in-Jb. Safetywire 
bolts. 


r. On valves 308770 and 309116, reduce 
gaseous nitrogen pressure at IMV port to zero; 
then remove source of gaseous nitrogen. 


21-15. INSTALLING ACTUATOR, 


a. Check rotating torque of bali (26) for 90- 
degree travel clockwise and counterclockwise 
using ball position Indicator T-5037831, Break- 
away torque, running torque, and seating torque 
must not excecd 100 in-1b. 


NOTE 
Leave ball (26) in ground position at 
completion of step a. Ground position 
is when there is free flow from INLET 
port to OUTLET NO, 2 port, 
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b. Ltthbricate (Method J) packing (4); then 
install packing in groove of actuator (3). 


ec. Connect a 28 vde electrical powcr source 
to actuator electrical connector (positive (+) to 
pin Band negative (-) to pin EF). 


CAUTION 


The 28 vde clectrical power must not 
be applied to pins A and B simultanc- 
ously, since damage to equipment will 
result, 


NOTE 


The power supply panel located on 
Components Test Console G3141 
may be used as a source for 28 
vee. 


d. Apply 28 vde to pins Band E te make sure 
actuator is in ground position, 


ce. Deenergize 28 vde electrical power 
source; then remove power source from elec- 
trical connector. 


eA, Lubricate (Method A) screws (1, 2). 


f. Carefully install actuator (3) on cover (7) 
making sure thal protruding pin on actuator 
fits into hole in cover. Secure actuator to 
cover with screws (1, 2). Torque screws tu 
4-Sin-lb, Safetywire screws. 

21-16. TESTING, 

21-17. This procedure outlines requirements 
for complete testing of the checkout valve, 
using Components Test Console G3141 and 
Components Adapter Set G3143. Pneumatic 
Flow Tester G3104 and leak-test compound 
(MIL.-L-255867) are used for pneumatic teak- 
testing. Any deviations, including the use of 
other test equipment, must be equivalent ta 

the test requirements, safety standards, and 
equipment specified in this procedure. Prior 
to starting the test, install test plates on check- 
oul yalve as outlined in figure 21-8. Index 
letters are assigned to the checkout valve ports 
for case of identification in illustrations. Set 


21-10 Change No. 19 - 10 September 1970 


R-3896-3 
Volume II 


up components test console electrical putch- 
panel (figure 21-9) and prepare console for use 
(figure 21-10). See figure 21-11 for checkout 
valve test port identification and a cutaway 
view. Refer to paragraphs 21-18 through 21-23 
for checkout valve test procedures and see 
figures 21-12 and 21-13 for test setups. 


Index Valve Port 
Letter Port Test Pla‘e Connection 
A Inlet T-5031167-130 AN919-6C 
B Outlet. T-5031167-130 AN815-4C 
No. | ; 
C Outlet T-5031167-121 AN919-6C 
No. 2 
D Fuel ‘T= 5031167-1122) ~—AN919-6C 
Mani- 
fold 
E Ignition T~8031167-112 —_anais-4c 
Monitor 
Valve ; 
F  Check- T+5031167-112) —4N919-6C 
out 


eet a ilar 


Figure 21-8. Preparing Checkout Valve for 
Testing 
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Figure 21.9. Components Test Console Patch-Panel Requirements (Sheet 1 of 2) 
Change No. 10-7 November 1967 21-h4 


Section XXI 

Mstesy From 
Coralia) Je- 
K4.09 1A 
K4.09 1B 
K4.09 ic 
K3. 1D 
K3. 1E 
K3. 2c 
K3. 2E 
K3, IC 
K3. IE 
K3. TE 
K3. 1G 
K3. VJ 
K3. TK 


R-3896-3 
Volume If 


eet eineaimanel 


To Patch- From To 
J6~ Cord(a) JG- J6- 
he ies eect ee ed 2 th at oe eta Se 
IR ; 8C 17K 
9H K3. 8G 17L 
BN K3. BP 10F 
10H 3088-17(b) YG 15A (4) 
9D K3. 10E 12C 
12A 3088-17(b) 10G 16A (+) 
7P K5. 09 16D 18L 
aN 18M 
Battery Negative 194 
16C K3. 16P 20D 
19N K4. 09 17M 17R 
8E 19D 
19L K3. 18N Battery Positive 
17p 
83 
19K 


(a) Use any cord length required on all patch-cords numbered K3. 
(b) Diode patch-cord must be connected with red lead on same side as (+). 


Control 
NOTE 


A a 1 A A SCLC ERA 8 OE PT 


Figure 21-9. Components Test Console Patch- Panel Reauirements (Sheet 2 of 2) 


OL NL He 


Position Indication/Remarks 


The press-to-operate switch-lights located on the Componenta Test 
Console G3141 operate on and off by alternately pressing the face of 
the switch. Make sure switch-lights are pressed only as necessary 


in order to obtain the specified indicatic 1. 


PRE-POWER TURN ON 
POWER DISTRIBUTION 


PRESS/TEMP MONITOR 
DC POWER SUPPLY 


ELECTRICAL CONTROL 


oe ee EEA oe re 


CB1 (30 AMP) 
Ch2 (10 AMP) 


CHANNEL SELECT 
AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 
AC [INPUT INDICATOR 


MILLIAMPERES RANGE 
SELECT 


VOLTS RANGE SELECT 
VOLTAGE ADJUST 


Pulled out 
Pulled out 


Console main power off. 


Electrical utility cut- 
lets power off. 


OFF 
Down (off) 
Midposition 


Fully counter- 
clockwise 


OFF 
full DECREASE 


Fe ehmemnieakeehettel 


Figure 21-10. Preparing Components Test Console for Use (Sheet 1 of 4) 
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Change No. 16 - 9 July 1969 


Panel 


PRE-POWER TURN ON 
(cont) 
OSCILLOSCOPE 


DIGIFAL VOLTMETER 


TEST CELL ELECT. 
OUTLETS 


R-3896-3 


Volume I 


Control 


iN TENSITY 
115 V/230 V 


100 KC STD 
INT/EXT 


POWER 


Connector J701 


Connector J702 
Connector J703 


Connector J704 
Connector J705 


CAUTION 


a | 


Position 


POWER OFF 


115V 

INT 

Down (off) 
Cable 
BB52745-2 
Capped 


Resistor plug 
3088-9 


Capped 
Capped 


Section XXI 


Indications Remarks 


a seme RTT 


At rear of unit. 


At rear of unit. 


Connection to check- 
out valve. 


Temperature indicator 
load. 


Check that facility preumat’c and hydraulic supplies to console 


are off. 
POWER ‘TURN ON 
POWER DISTRIBUTION 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


CBi (30 AMP) 
CB2 (10 AMP) 


AC INPUT 


CURRENT LIMIT 


POWER 


VOLTS-RANGE 
SELECT 


T&ST SELECT 1 
TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 5 
TEST SELECT 6 
TEST SELECT 7 
TEST SELECT & 


Pushed in 


Pushed in 


Up 


D (0-30) 


(a) If indication is not as specified, press applicable ewitch-Hght. 


Consvle main power on. 
Electrical utility out- 
lets power on. 


None. 


POWER light ON. 
AC INPUT light on.(a) &l 


None. 


Light 1 off. (8) 
Light 2 off, 8) 
Light 3 off. (a) 
Light 4 off. (a) 
Light 5 off.(a) 
Light 6 off. (a) 
Light 7 off. a) 
Light & off.(a) 


i en ae Pf Sete et A A oe het RAE I A RY ENR, rE a eA eye HL 


Figure 21-10, Preparing Components Test Console for Use (Sheet 2 of 4) 
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21-13 


Section XXI 


Panel 


POWER TURN ON 
(cont) 


i HYDRAULIC CONTROL 


TIMING- TEST 
OSCILLATOR 


DIGITAL VOLTMETER 


— 


R-3896-3 
Volume I 


—— 4m. 


Contral Position Indication/Reniarks 

VOLTAGE ADJUST INCREASE VOLTS meter indicates 
2430.4 valts. 

HYDRAULIC SYSTEM OPEN, (a) 

BY PASS 

HYDRAULIC SYSTEM CLOSE, (a) 

SUPPLY 

TEST CELL VENT, (a) 

SUPPLY "A" 

TEST CELL VENT, (a) 

SUPPLY "B" 

FLOW MONITOR CLOSE. (4) 

SHUTOFF 

LOW FLOW BYPASS CLOSE. (a) 

RANGE 3100 Connect oscillator 
oulput to DVM FREQ/ 

Frequency vernier 100 INPUT rereptacte J9 
(at rear of unit). 

ATTENUATION 10DB 

POWER ON 


NOTE, 


Oscillator must warm up at least 30 minutes. 


115 V/230 V 115V At rear of unit. 
100 KC STD INT At rear of unit. 
INT/EXT 

STORE/DISPLAY DISPLAY At rear of unit. 
DURING COUNT 

RANGE 100V 

FUNCTION FREQ 

ATTENUATION Midposifion 

SAMPLE PERIOD 1S%C 100 PER 

SAMPLING RATE Midposition 

POWER ON If digital voltmeter in- 


| {a} If indieation is not as specified, press anplicable switch-light, 


dicates OVERLOAD. 
wait at least one min- 
ute before resetting. 


ene an ae | eee 


Figure 21-10. Preparing Components Test Console for Use (Shret 3 of 4) 
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Change No. 20 ~- 19 May 1971 


R-3896~3 Section XXI 
Volume II 


— 


Panel Control Position Indication/Remarks 

POWER TURN ON >) 
(cont) | 

RESET Press Digital voltmeter indi- 


catus 00.0000 tu 
00,0001 volt. 


NOTE 
Digital veltmeter must warm up at least 30 minutes, 
FLOW- MONITOR- TEST 


DIGITAL VOLTMETER 115 V,/230V LifV At rear of unit, 
100 KC STD INT At rear of unit, 
INT/EXT 
STORE ‘DISPLAY DISPLAY At rear of unit. 
DURING COUNT 
RANGE 100V 
FUNCTION FREQ 
ATTENUATION Midposition Readjustment may be 


necessary during test 
to obtain consistent 
readings. Refer todig- 
ital voltmeter manual. 


SAMPLE PERIOD 1 SEC 100 PFR 
SAMPLING RATE INCREASE 3/4 turn from ETOP 
POWER ON 

NOTE 


On ELECTRICAL CONSROL panel, TEST SELECT 7 switch- 
light is for hydraulic low and TEST SELECT 8 is for pneumatic 
low. Bothswitch-lights must not be on at the same time. 


@ Digital voltmeter inust warm up at least 30 minutes. 


PNEUMATIC PREPARATION c. On SYSTEM SUPPLY panel, open TO 


a. Make sure console is in the following FUEL COMPATIBLE SY8 shutoff valve. 


cantinon: d. On PNEL! SOURCE CONTROL panel, oven 


(1) Vent valves closed. NITROGEN SOURCE SHUTOFF valve. 
(2) Shutoff valves closed. WARNING 
(3) Utility valves closed. 

SYSTEM PFESSURIZED heghts (lo- 
cated on console and in test cell) 
{5) Ulility and test cell outlets capped. come on to indicate pressure down- 
streans of console regulalors and 
into test cell. Safety precautions 


(4) Regulators closed. 


b. Supply facility gaseous nitrogen and he- 


lium to console, specified in R- 3896-3, Volume J, 
NOTEs nust he followed when working 
Helium supply is required only for with pressurized systems. 


cryogenic tests. 


he a OTR ary a A ip 


tite it at ti Oe tt SE Wi fy MARE A aS SE Ta 


Figure 23-10, Preparing Components Test Console f for Use (Sheet 4 of 4) 
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Section XXI -3896-3 
Volume II 


ooo 


28 VIC 


ELECTRICAL ; 
CONNECTOR 7 ACTUATOR 
: ~ HOLLOW 
‘y BALL 
J OUTLET NO, 1(B) 
NALL BEARING = 


4 } : 
{TYP 2 PLACES) POPPET SEAL 


(TYPICAL 2 I'faces) 
— FURL 


KLANTFOLD 
PORT (Dy 


INLET (A) - 


- 


Ac GF F 


oe A: GNTTION MONTTOR 
MOL VALVE PORT (5) 

“— CHECKOUT 
PORT {F) 

AC E don 


OUTLEL NO, 2 (C) 


< 8) 
EXGINE YMC 


POSTTION 


i f 
~~ GROUND ; 
POUTION ARMAT oe 


[rj on VALVES 308770 AND 309116 


ON VALVES 200403, 203120, 
AND 309125 


AON VALYF3 308770, 309115, 
390129, AND 109125 


fajon VALVE 308400 


Tsar CHROUN D 
POSITION 0 POSITION 
LS 


BHI 120-0-2A 
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Figure 21-11. Checkout Valve--Cutaway View 


21-16 Change No. 9 - 31 duly 1967 


R-3896-3 Section XXI 
Volume II Paragraphs 21-18 to 21-19 


Procedure Result 
21-18. SEAL SEATING. 
NOTE 


This procedure is required after valve assembly to properly seat 
seals (25, 39) on ball (26), 


® Switches used for valve cycling are located on the ELECTRICAL 
CONTROL panel. 


a. Prepare Components Test Consote and check- None. 
out valve for use as outlined in paragraph 21-17. 


b. Press POWER switch-light, POWER and AC INPUT liphts oft. 
ce. Conneet cable BB52745-2 to INSTRUMENT None. 


vullet in test cell; then connect other end to check~ 
out yalve. 


d, rress POWER switch-light. Power light ON and AC INPUT light on. Valve 
moves te yu vund position and light LA on. 


e, Press TEST SELECT 1 switch-light. Valve moves to engine position, Light 1A off 
and lights 1 and IB on, 


f. Press TEST SELECT 1 switch-light. Valve moves to ground position. Lights 1 and 
1B off and light 1A on. 


g¢. Repeat steps ¢ andfa minimum of 10 tines Same as steps e and f. 
to properly seat seals (25, 39). 


h. Press POWER switch-light. POWER and AC INPUT lights off. 
21-19. OUTLET NO. 1 SEAL REVERSE-LEAK-TEST. 
NOTE 


Thig test ig required only on checkout valves 308400, 909120, anc 
309125. 


a. Make sure Components Test Console G3141 None. 
and checkout valve are prepared for use as out- 
lined in paragraph 21-17. 


b. On ELECTRICAL CONTROL panel, press Power and AC INPUT lights off. 
POWER switch-light. 


ce. Connect checkout valve to console for outlet None. 
No. i seal reverse-leak-test. (See figure 21-12.) 


d. On ELECTRICAL CONTROL panel, press POWER light ON and AC INPUT light on. 
POWER swileh-light. Valve moves to ground pusition and light tA 
on, 
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Section XXT 


OUTLET NO t 
SEAL REVERSE 
LEAK TEST 


REVERIE 
FLOW-TEST 


RESKAT- 
TEST 


eA TT TE NED (OY CT A PEN SATE BS OE 


R-3696-3 
Volume II 


TEST CELL 


G3l4i 
INSTRUMENT 


Send 


PNEU LOW PRESS 
MON "B" INLET 


ean sho: 


PNEV MED PRESS 
(FUEL COMPATINLE) 


Senna e aeenAaREERDEEnannestaiedesanadenemmmamemennaia 


PNEU FLOW 
QUTLET 


INSTRUMIEN 


’ 
i 


PNEU FLOW = 
MON INLET 


atta etet cm 
PNEU LOW Mies 
OUTLET 


PNEU/HYD 
UTILITY 
PNL 


UTULITY 
OUTLE RS 


PNEU LOW PRBSS 
MON "H" INLET 


ES yt adil ee 


UTILITY 2A 


WSTKUMENT (] } 


UTILITY 2B 


UTILITY 2¢ MY 
ee 
Nasa 
— i UTILITY NO 3 
PNEU MED PRESS 


(FUEL COMPATIBLE) 4 


PNEU LOW PRESS rf 
MON "A" INLET : 
LEGEND 

VALVE PORTS 
A INLET fea eLuacED 
BH OUTLET NO. 1 Cot) FVEL-COMPATIDLE SYSTEM 
C OUTLET NO. 2 CEA OXIDIZER-CLEAN SYSTEM 
D FUEL MANIFOLD ry CABLE BIS52745-2 
E IGNITION MONITOR VALVE 
F CHECKOUT 30840)-9-1 


Figure 21-12. Checkout Valve Seal Reverse-Leak-~ and Flow~-Test and Reseat-Test Setup 


21+18 Change No. 9 - 


31 July 1967 


R-3896-3 
Volume II 


Procedure 
e, Using MED PRESS FUEL COMPATIBLE 


panel, apply pressure to OUTLET No. 1 port (B) 
ag follows: 


(1) Close VENT and SHUTOFF yalvea, 


(2) Adjust PRESSURF. REGULATOR until 
REG SUPPLY PRESS gage indicates 100 #1J psi. 


(3) Slowly open SHUTOFF valve until PRUS- 
SURE MONITOR "B” page indicates 2543 psi. 

f. Measure and record leakage from INLET 
port (A). 

g. On MED PRESS FUEL COMPATIBLE panel, 
slowly open SHUTOFF valve unl PRESSURE 
MONITOR "B" gage indicates 8018 psi. 

h. Repeat step f. 

i. On MED PRESS FUEL COMPATIBLE panel, 
slowly open SHUTOFF valve until PRESSURE 
MONITOR “B" gage indicates 100 +10 psi. 


j. Repeat step f. 


k. Using MED PRESS FUEL COMPATIBLE panel, 


reduce pressure to OUTLET NO. 1 port (B) as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


I] On ELECTRICAL CONTROL panel, press 
POWER switch-light. 


m. Remove checkout valve from test setup. 


n. If checkout valve testing is terminated, secure 


equipment as outlined in paragraph 21-24. 


o. Install protective closures. Refer to 
paragraph 21-2, 


21-20. REVERSE-FLOW- AND RESEAT-TEST. 


NOTE 


Section XXI 
Paragraph 21-26 


Result 


None. 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 


PRESSURE MONITOR "B" gage must indicate 
2523 psi. OUTLET No. | port (3) pressur- 
ized. 


Maximum allowable leakage past OUTLET No. 
1 seal is 500 seim. 


PRESSURE MONITOR "B" genyre must indicate 
8048 psi. OUTLET No, | port (B) pressur- 
ized, 

Same as step f. 

PRESSURE MONITOR "B" gage must indicate 
100 +10 psi. OUTLET No. : port (B) pres- 


surized. 


Same as step f. 


OUTLET No, 1 port (B) depressurized. 


MED PRESS FUEL COMPATIBLE panel 
depressurized. 


None. 


POWER and AC INPUT lights off. 


None. 


None. 


None, 


This test is requis'ed only on checkout valves 308400, 309120, 


and 309125, 
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Section KXI 


Procedure 


a. Make sure Components Test Console G3141 
and checkout valve are prepared for use as out- 
lined ip paragraph 21-17. 


b. On ELECTRICAL CONTROL panel, press 
POWER switech-light. 


c, Connect checkout valve to console for 
reverse-flow-test, (See figure 21-12.) 


d, On ELECTRICAL CONTROL panel, press 
POWER swilch-light. 


c«. Prepare digital voltmeter (DVM) for flow 
monitor tests (igure 21-10). 


f. On Flow/AP MONITOR panel, open flow 
SHUTOFF vaive and make sure other valves are 
closed. 


g. On ELECTRICAL CONTROL panel, press 
TES’ SELECT 1 and 8 switch-lights. 


h. On DVM panel, press RESET switch. 


i. Using LOW PRESSURE panel, apply pres- 
sure to OUTLET No. 2 port (C} as follows: 


(1) Close VENT and open SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 100 +5 psi. 


NOTE 


R-3896-3 
Volume If 


Result 


None. 


POWER and AC INPUT lights off, 


None. 


POWER light ON and AC INPUT light on. 
Valve moves to ground position and light 1A 
on. 


None. 


None. 


Valve moves to engine position. Light !A off 


and lights 1, 18, and 8 on. 
DVM Indicates 000000-000001 KC. 


None. 


REG SUPPLY PRESS gage must indicate 
100 +5 psi. OUTLET No. 2 port (C) pres- 
surized, 


Flow past seal (39) is evident by the audible sound of gaseous 
nitrogen flowing from INLET port (A). 


Jj) On DVM panel, press RESET switch; then 
record flow past seal (39). 


k. Using LOW PRESSURE panel, reduce pres- 
sure to OUTLET No. 2 port (C) as follows: 


(1) Close SHUTOFF valve and allow pressure 
to be reduced through seal (39). 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


1. On ELECTRICAL CONTROL panel, press 
TEST SELECT 8 switch -llght. 


m. On FLOW/AP MONITOR panel, close 
flow SHUTOFF valve. 


21-20 Change No. 10 - 7 November 1967 


DVM must indicate an equivalent to 5 scfm 
minimum, 


Pressure at OUTLET No. 2 port (C) must be 
reduced to zero. 

LOW PRESSURE panel depressurized. 

Light 8 off. 


None. 


R-3896-3 
Volume II 


Procedure 


n. Remove checkout valve from test setup; 
then reconnect valve for reseat test (figure 21-12). 
Make sure valve is in engine position. 


Oo Open UTILITY No. 2 valves Band C. 


p. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure tc NLET port (A) as foliows: 


(1) Close VENT and SHU TOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gare indicates 80 +8 psi. 

(3) Siowly open SHUTOFF valve untll PRES- 
SURF MONITOR "A" page indicates 20 15 psi; then 
close SHUTORF valve. 


q. Close UTILITY No. 2 varve 13. 
r, Open UTILITY No. 2 valve A. 


s. On MED PRESS FUEL COMPATIBLE panel, 
slowly open SHUTOFF valve and continue applying 
pressure to XUTLET No. 2 port (C) until pressure 
at OUTLET No. 1 port (B) is 30 410 psi as indi- 
cated on PRESSURE MONITOR ‘A" gage. 


t. Close UTILITY No. 2 valve A. 


u. Maintain pressure in the valve for one 
(+1, +0) minute; then compare pressure at OUTLET 
No. 2 port (C) with pressure at OUTLET No, t 
port (B). 
v. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure as follows: 
{1} Clase SHUTOFF valve andopen VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


w. Cpen UTILITY No. 2 valves A and B. 


x. Close UTILITY No. 2 valves A and B; then 
close MED PRESS FUEL COMPATIBLE panel VENT 
valve. 


y. On ELEC SRICAL CONTROL panel, press 
TEST SELECT 1 switch-light. 


z On ELECTRICAL CONTROL panel, press 


POWER switch-light. 
aa. Remove checkout valve from test setup. 


ab. If checkout valve testing is terminated, secure 
equipment as outlined in paragraph 21-24. 


ac. Install protective closures. Refer to 
paragraph 21-2 


Section XXI 


Result 
None. 


None. 


None. 


MED PRESS FUEL COMPATIBLE 
pressurized. 


PRESSURE MONITOR "A" gage must indicate 
2045 psi. INLET port (A) pressurized. 


E panel 


Pressure at INLET port (A) is tocked up. 
OUTLET No. 2 port (C) pressurized. 


PRESSURE MONITOR "A" gage must indicate 
50 £10 psi. 


Pressure at OUTLET No. 2port(C) istocked up. 


Pressure at QUTLET No. 2 port (C) must be 
a miniinum of 5 psig greater than the pressure 
at OUTLET No. 1 port (B). 


Utility panel depressurized. 


MED PRESS FUEL COMPATIBLE panel 
depressurized. 


Checkout valve depressur' zed. 


None. 


Valve moves to ground position. Lights 1 and 


1B off and light 1A on. 
POWER and AC INPUT lights oft. 


None. 
None. 


None, 
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Section XXI 
Paragraph 21-21 


Procedure 
21-21, TIMING-TEST. 
a. Make sure Components Test Console G3141 
and checkout valve are prepared for use as out- 
lined in paragraph 21-17. 


b. Prepare oscillator and digital voltmever 
(QVM) for timing-test. (See figure 21-10.) 


NOTE 


R~3896-3 
Volume II 


Tesult 


None. 


None. 


Ait switches used during this test are located on the ELECTRICAL 
CONTROL pane! unless otherwise specified. 


ce. Turn VOLTAGE ADJUST knob to full DE- 
CREASE position. 


d, Adjust oscillator frequency vernier until 
DYM indicates 010. 000 +000. 005 KC, 


e. After { minutes, check that DVM indicates 
specified reading. Oscillator may require 
adjustment. 


f. Disconnect oscillator test lead from DVM 
receptacle J9 and connect ft to receptacle J3. 


pg. On digital voltmeter panel, perform the 
following: 


(1} Move 100 KC STD INT/EXT switch to 
the EXT position (rear of unit). 


(2) Turn FUNCTION switch to EXT SEL. 


(3) Turn SAMPLE PERIOD switch to EXT 
SEL, 


h. Connect cable BU52745-2 to INSTRUMENT' 
outlel in test cell; then conneet other end to check- 
out valve. 

i. Turn VOLTAGE ADJUST knob until VOLTS 
meter indicates 18 +1/2 volts. 

j. Press TEST SELECT 2 switch-light 

k. On1L*’M panel, press RESET switch. 

l. Press TEST SELECT 1 switch-light; then 


record DVM indication. 


m. On DVM pauel, press RESET switch. 


21-22 Change No, 20 - 19 May 1971 


VOLTS ineter must indicate less than 5 volts. 


DVM must indieate 010,000 1000. 005 KC. 


Same as step d. 


None. 


None. 


None. 


None. 


None. 


VOLTS meter must indicate 18 41/2 volts. 
Valve moves to ground position, and light IA 
on (dim). 

Light 2 on, 

DYM must indicate 000000 MILLI-SEC. 
Valve moves to engine pusition, Light 1A off, 
light 1 on, and light 1B on (dim). DVM indi- 
cation must not exceed 006000 MILLI-SEC, 


DVM must indicate 000000 MILLI-SEC. 


R-3896-3 Section XXI 


Volume II Paragraph 21-22 
Procedure Result 
n. Press TEST SELECT 1 switch-light; then Valve moves to ground position. Lights 1 and 
record DVM indivation. 1B off and light 1A on (dim). DVM indication 
must not exceed 006000 MILLI-SEC, 
o. Turn VOLTAGE ABJUST knob until VOLTS VOLTS meter must indicate 24 +1/2 volts. 
meter indicates 24 41/2 volts. 
p. Gn DVM panel, press RESET switch. DVM must indicate 000000 MILLI-SEC, 
q. Press TEST SELECT 1 switch-lignt; then Valve moves to engine vosition, Light LA off 
record DVM indication. and lights 1 and LB on. DYM indication must 
not exceed 003500 MILLI-SEC 
r. On DVM pancl, press RESET switch. DVM must indicate 000000 MILLI-SEC. 
s. Press TEST SELECT 1 swituh-light; then Vso emoves to ground position. Lights band 
record DVM indication. 18 off and tight LA on. EVM indication must 
not exceed 003500 MILJ.I-SEC. 
t. Turn VOLTAGE ADJUST knob until volts Volts meter must indicate 28 41/2 volts. 
meter indicates 28 +1/2 volts. 
u. On DVM panel, press RESET switch. DVM inust indicate 000000 MILLI-SEC, 
vy. Press TEST SELECT 1} switch-light; then Valve moves to engine postition. Gight 1A off 
record DVM indication. and lights 4 and 1Boon. DVM indication must 
not exceed 003000 MILLI-SEC. 
w. On UVM panel, press RESET switch. DVM must indicate 000000 MILILI-SEC. 
x. Press TEST SELECT 1 switch-light; then Valve moves to ground position. Lights 1 and 
record DVM indication. 1B off and light LA on. DVM indication must 
not exceed 003000 MILLI-SEC. 
y. Press TEST SELECT 2 and POWER switch- Lights 1A and 2 off ind POWER and AC INPUT 
light. lights off. 
2. Turn off oscillator; then reniove oscillator None, 


and checkout valve from test setup. 


aa. If checkoul valve testing is terininated, secure None. 
equipment as outlined in paragraph 21-24. 


ab. Install protective closures. Refer to None. 
paragraph 21-2, 


21-22. LEAK-TEST, 


a. Make sure Components Test Console G314i None. 
and checkout valve are prepared for use as cut- 
lined in paragraph 21-17. 


b. On ELECTRICAL CONTROL panel, press POWER and AC INPUT lights off. 
POWER switch-light. 


Change No, 20 - 19 May 1971 21-23 


i m. On MED PRESS FUEL COMPATIBLE panel, 


Section XX] 


Procedure 


ce. Connect checkout valve to console for seal 
leak-test. (See figure 21-13.) 


d. Open hand valve 19-9022606-1. 
e. On ELECTRICAL CONTROL panel, press 


POWER switch-light; then press TEST SELECT 
1 switch-lipht. 


f, Using MED PRESS FUEL COMPATIBLE panel, 


apply pressure fo INLET port (A) as follows: 


(1) Adjust PRESSURE REGULATOR until 
RUG SUPPLY PRESS gage indicates 100 +10 psi. 


(2) Slowly open SHUTOFF valve until PRES -~ 
SURE MONITOR "A" gage indicates 10 +1 psi. 


gw. Measure and record leakage from OUTLET 
No. 2 port (C). 


h. Measure and record leakage from yent port. 


1, Using teak-test compound (MIL-L-25567), 
cheek flange joints for leakage for 241 minutes. 


J. On MED PRESS FUEL COMPATIBLE panel, 
slowly open SHUTOFE' valve until PRESSURE 
MONITOR "A" gi ze indicates 30 +5 pst. 

k. Repeat steps g through !, 

1. Close hand valve 19-9022606-1; then open 
PRESSURE MONITOR "A" gage VENT valve. 
slowly open SHUTOFF valve unill PRESSURE 
MONITOR "A" gage indicates 100 +10 psi. 


hn. Repeat steps y through i. 


o. Using MED PRESS FUEL COMPATIBLE panel, 


increase pressure to INLET port (A) ag follows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 550 +50 pst, 


(2) Slowly open SHUTOFF valve until TEST 
CELL MONITOR PRESSURE gaye indicates 
500 450 psi. 


p. Repeat steps ¢ through i. 


21-24 Change No. 10 ~ 7 November 1967 


R-3896-3 
Volume If 


Pesult 


None. 


None. 
POWER light ON and AC INPUT light on. 


Valve moves to engine position and lights 1 
and 1 on, 


MED PRESS FUEL, COMPATIBLE panel 
pressurized. 


PRESSURE MONITOR "A" gage must Indicate 
104i psi. INLET port (A) pressurized. 


Leakage from OUTLET No. 2 port (C) must 
not exceed 20 seim, 


Letkage from vent port must not exceed & 
seim. 


No leakage is allowable. 

PRESSURE MONITOR "A" gage must indicate 
3015 psi. INLET port (A) pressurized. 

Same as steps g through 1. 

PRESSURE MONITOR "A" gage depressurized. 


PRESSURE MONITOR "A" gage must indicate 
100 +0 psi. INLET port (A) pressurized. 


Same as steps g through i. 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 500 450 psi. INLET port (A) pres- 
surized. 


Same as sles g through i. 


R- 3896-3 Section XXI 
Volume II 


TEST CELi 


INSTRUMENT 


4 
0-1000 PSIG PNEU ( 


(PUEL COMPATIBLE) jl 


BEAL LEAK+ TEST 


UNEU MED PRESS 
(FUEL COMPATIBLE) 


Ol PNEU TOW PRESS 


MON "A" INLET 


INS VRUMENT 1} 
SOPPET LEAK- TRIT PNEU LOW PRESS 


(ENGINE, POSITION) 0) MON "A" INLET 


PNEU MED PRF&S 
(FUEL COMMVATIALE) 


PNEU HIGH PRESS 
(FUEL COMPATIBLE) 


LiSTRUMENT CO 


PNEU LOW PRESS 
MON “A” INLET 


POPPET LEAK- TEST 
{GROUND POSITION) 


PHEU MED PRESS 
(FURL COMPATIDLE) 


LEGEND 


YALVE PORTS 

A INLET 2 p.Lucarp 

B OUTLET NO. 1 Co) FUKL-COMPATIOLE SYSTEM 
C OUTLET NO 2 fi} ca.ce Bpsz74s-2 

D FUEL MANIFOLD a) VALVE 19-9022806-1 

E IGNITION MONITOR VALVE fay VALVE 19-9026587-2 

F CHECKOUT 


308400-9+ 7 


ere cian ere Oe 


Figure 21-13, Checkout Valve Leak-Test Setup 


Change No. 9 - 31 July 1967 21-25 


Section XXi 


Procedure 


q. Using MED PRESS FUEL COMPATIBLE panel, 


reduce pressure to INLET port (A) as follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve, 


r. Remove plug from OUTLET No. | port (B); 
then install a plug in OUTLET No. 2 port (C). 


s. Open hand valve 19-9022606-1; then close 
PRESSURE MONITOR "A" pape VENT valve. 


t. On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 swileh-light. 


u. Using MED PRESS FUEL COMPATIBLE panel, 


apply pressure to INLET port (A) as follows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 100 410 psi. 


(2) Slowly open SHUTOFF valve until PRES- 
SURF MONITOR "A" gage indicates 10 41 psi. 


vy. Measure and record leakage from OUTLET 
No. 1 port (B). 


w. Measure and record leakage from vent port. 

x. Using leak-test compound (MIL-L-25567), 
check flange joints for leakage for 2 +1 niinutes. 

y. On MED PRESS, FUEL COMPATIBLE panel, 
slowly open SUUTOFF valve until PRESSURE 
MONITOR "A" gage indicates 30 £5 psi. 


2. Repeat steps v through x. 


aa. Close hand valve 19-9022606-1; then open 
PRESSURE MONITOR "A" gage VENT valve. 


ab. On MED PRESS FUEL COMPATIBLE panel, 
sluwly open SHUTOFF valve until PRESSURE 
MONITOR "A" gage indicates 100 +10 psi. 


ac. Repeat steps v through x. 


21-26 Change No. 10 - 7 Nobember 1967 


R-389G~3 
Volume Ii 


Result 


INLET port (A) depressurized. 

MED PRESS FUEL COMPATIBLE panel 
depressurized. 

None. 


None. 


None. 


Valve moves to ground position, Gights 1 and 


1B off and Light 1A on, 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 


PRESSURE MONITOR "A" page must indicate 
10+1 psi. INLET port (A) pressurized, 


Leakage from OUTLET No. ft port (B) must 
not exceed 10 scini. 


Leakage from vent port must not exceed 5 
seim. 


No leakage is allowable. 


PRESSURE MONITOR "A" page must indicate 
8045 psi. INLET port (A) pressurized. 


Seme ag steps v through x. 


PRESSURE MONITOR "A" gage depressurized. 


PRESSURE MONITOR "A" gage must indicate 
100 +10 psi. INLET port (A) pressurized. 


Same as steps v through x. 


R-3896-3 
Volume II 


Procedure Result 


ad. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to INLET port (A) as follows: 


Paragraph 21-23 


(t) Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates 550 +50 pat. pressurized. 

(2) Slowly open SHUTOFF valve until TEST TEST CELL MONITOR PRESSURE page must 
CELI. MONITOR PRESSURE gape indicates indicate 500 250 psi. INLET port (A) picy- 
500 50 pst. surized. 

aie. Repeat steps v through x, Same as steps v through x, 


af, Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to INLET port (A) as follows: 


(1) Close SHUTOFF valve and open VENT INLET port (A) depressurized. 
valve, 
(2) Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATISLE panel 
REG SUPPLY PRESS gage indleatesr zero, depressurized, 
(3) Close VENT valve, None. 
ag, On ELECTRICAL CONTROL panel, press Light 1A, POWER, and AC INPUT lights off. 


POWER switch-light. 
WARNING 


The following procedure uses cleaning compound, which is 
volatile. Use ina well-ventilated area since the vapors 
displace the oxygen in the air, resulling tn suffocation, 


agA. Remove all leak-test compound from None, 
joints and fittings with a clean, dry cloth, or by 
Flushing inaccessible areas with cleaning com~ 
pound (MIL-C-81302), 


ah, Remove checkout valve from test setup. None. 


al, Jf checkout valve testing is terminated, None, 
secure equipment as outlined tn paragraph 21-24, 


aj. Install protective closures. Refer to None, 
paragraph 21-2, 
21-23, POPPET LEAK-TEST, 
NOTE 


This lest is required only on checkout valves 308770 and 309116. 


a, Make sure Components ‘Test Console G3141 None, 
and checkout valve are prepared for use as outlined 
in paragraph 21-17, 


b. On ELECTRICAL CONTROL panel, press POWER and AC INPUT lights off, 


POWER switch-light. 


c, Connect checkout valve to console for poppet None. 
leak-test (engine position). (See figure 21-13,) 


d. Open hand valve 19-9022606-1, None. 


e, On ELECTRICAL CONTROL panel, press POWER light ON and AC INPUT light on, 
POWER switch-light; then press TEST SELECT 1 Valve moves to engine position and lights 1 


switch-light. and 1B on, 


Change No. 20 - 19 May 1971 


Section XXI 


Procedure 


{. Using MED PRESS FUEL COMPATIBLE panel, 


apply pressure to FUEL MANIFOLD port (D) as 
follows: 


(1) Adjust PRESSURE TEGULATOR untl! 
REG SUPPLY PRESS gage indicates 50 45 psi. 


(2) Slowly open SHUTOFF valve unti! PRES- 
SURE MONITOR "A" gage indicates 10 31 psi. 


g. Measure and record leakage from CHRCK- 
OUT port (F). 


h, Using teak-test compound (MIL-L- 25567), 
check flange joints for leakage for 241 minutes. 


i, On MED PRESS FUEL COMPATIBLE pancl, 
slowly open SHUTOFF valve unti! PRESSURE 
MONITOR "A" gage indicates 30 45 psi. 


j. Repear steps ¢ and h. 


k, On MED PRESS FUEL COMPATIBLE panel, 
close SHU'TOFF valve: Chen adjust PRESSURE 
REGULATOR until REG SUPPLY PRESS gage 
indicates zero, 


1, Close hand valve 19-992.606-1; then open 
PRESSURE MONITOR "A" gage VaNT valve, 


m. Using HIGH PRESS FUEL COMPATIBLE pane!, 


increase pressure to FUEL MANIFOLD port (D) as 
follows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1,400 +50 psi, 


(2) Slowly open SHUTOFF valve. 


n. Repeat steps g and h. 
0, On HIGH PRESS FUEL COMPATIBLE panel, 


adjust PRESSURE REGULATOR unlil REG SUPPLY 


PRESS gage indicates 2,900 +50 psi. 
p. Repeat steps g and h, 


q. Using HIGY PRESS FUEL COMPATIBLE panel, 


reduce pressure to FUEI MANIFOLD port (D) as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve. 


r, On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 switch-light; then press POWER 
switch-light, 


21-28 Change No. 20 - 19 May 1971 


R-3896-3 
Volume I 


Result 


MED PRESS FUEL COMPATIBLE panel 
pressurized, 


PRESSURE MONITOR "A" gage must indicate 
10 ii psi, FUEL MANIFOLD port (D) pres- 
surized, 


Leakage from CHECKOUT port (F) must not 
excced 10 scim, 


No leakage is allowable. 


PRESSURE MONITOR "A" gage must indicate 
30:5 psi, FUEL MANIFOLD port (ID) pres- 
surized, 


Same as siops ¢ and h. 


MED PRESS FUEL COMPATIBLE panel 
depressuriazed. 


PRESSURE MONITOR "A" gage depressurized, 


HIGH PRESS FUEL COMPATIBLE panel 
pressurized, 


REG SUPPLY PRESS gage must indicate 
1,400 150 psi. FUEL MANIFOLD port (D) 
pressure Increased, 


Same as steps ¢ and h. 


REG SUPPLY PRESS gage must indicate 
2,900 +50 psi, FUEL MANIFOLD port (D) 
pressure increased. 


Same as steps g andh, 


FUEL MANIFOLD port (D) depressurized, 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized, 


None, 


Valve moves to ground position and lights 1 
and 1B off. POWER and AC INPUT lights off. 


R-3896-3 Section XXI 
Volume IL 


Procedure Result 


8, Kemove checkout valve from test setup; then None. 
reconnect valve for poppet leak-test (ground 
position). (See figure 21-13.) 


t. On dLECTRICAL CONTROL panel. press POWER light ON and AC INPUT light on. 
POWER switch light. Valve moves to ground position and light JA 
on. 


u. Using MED PRESS FUEL CCMPATIBLE panel, 
apply pressure to CHECKOUT port (F) as follows: 


(1) Adjust PRESSURE RETULATOR until MED PRESS FUEL COMPATIBLE panel pres- 
REG SUPPLY PRESS page indicates 100 110 psi. surized. 
(2) Slowly open SHUTOFF valve until PRES ~ PRESSURE MONITOR "A" gage must indicate 
SURE MONITOR "A" gaze indicates 10 +1 pst. 10+1i psi. CHECKOUT port (F) pressurized. 
v. Measure and record leakage from FUEL Leakage from FUL MANIFOLD port (D) 
MANIFOLD port (D). must not exceed 10 -clm. 
w. Using leak-lest compound (MIL-~i.-25567), No leakage is allowable. 


check [lange joints for leakage for 241 minutes. 
x. On MLD PRESS FUEL COMPATIBLE panel, PRESSURE MONITOR "A" gaye must indicate 


slovly open SHUTOF F valve until PRESSURE $045 psi. CHECKOUT port (F) pressurized. 
MONITOR "A" gage indicates 5045 psi. 

y. Repeat steps v and w. Same as steps v and w. 

2 On MED PRESS FUEL COMPATIBLE panel, PRESSURE MONITOR "A" gage must indicate 
slowly open SHUTOFF va)ve until PRESSURE 100 110 psi. CHECKOUT port (F) pressurized. 
MONITOR "A” gure indicates 100 +10 psi. 

an. Repeat steps v and w. Same as steps v and w. 


ab. Using MED PRUSS FUEL COMPATIBLE 
panel, reduce pressure to CHECKOUT port (F) 
as follows: 


(1} Close SHUTOFF valve and open VENT CHECKOUT pert (F) depressurized. 
valve. 
(2) Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATIBLE panel 
REG SUPPILY PRESS gage indicates zero. depressurized. 
(4) Close VENT vaive. None. 
ac. On ELECTRICAL CONTROL punel, press POWER and AC INPUT lights off. 


POWER switch-light. 
WARNING 
The following procedure uses cleaning compound, which ta 


volatile, Use in a weli-ventijJated area since the vapors 
displace the oxygen in the air, resulting in suffoeattion. 


ach. Remove aj] leak-iest compound from None, 
joints and fittings with a clean, dry cloth, or by 
flushing inaccessible areaa with cleaning com- 
pound (MIL- C-31302). 


ad. Remove checkout valve from test setup. None. 


ae. If checkout valve testing is terminated, None. 
secure equipment as outlined in paragraph 21-24. 


af, Install protective closures, Refer to None, 
paragraph 23-2, 
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Section X¥T 
Paragraphs 21-234 to 21-33 


21-23A. ENGINE RETURN SWITCH 


DEAC'TUATED POSITION VERIFICATION TEST. 


Procedure Result. 


Multimeter must indi- 
cate infinity between 
pins A and C and conti- 
nuity between pins B 
and D. 


None. 


ae Using a multi- 
meter, continuity lest 
position switch, 
Record multimeter 
indication. 


b. Install protec- 
tive closures. Refer 
to paragraph 21-2. 


21-24, SECURING TEST EQUIPMENT. 


21-25. After checkout valve testing is com- 
pleted and valve is removed from test setup, 
secure equipment as foilows: 


a. Reduce facility gaseous nitrogen supply 
to zero. 


b. On PNEU SOURCE CONTROL panel, close 
NITROGEN SOURCE SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve; then 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOTF and VENT valves and 
adjust PRESSURE REGULATOR to vent 
trapped pressure. - 


e, Close ail shutoff valves, regulators, and 
utility valves. 


f. Make sure all pressure gages indicate 
zcro; then close all vent valves. 


ge. Cap ulility panel and test cell panel outlets 
and connectors. 


h. Turn oscilloscope and digital voltmeter 
power off. 


i. Move TEMPERATURE indicator switch 
to OFF. 


j. On HYDRAULIC CONTROL panel, press 
switch-lights 90 that HYDRAULIC SYSTEM BY- 
PASS light indicates OPEN and remaining lights 
indicate CLOSE or VENT. 


k. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all lights 
are off; then press POWER ON switch-~light. 


) Turn DC POWER SUPPLY off. 


m,. On POWER DISTRIBUTION panel, pull 
out circuit breakers. 


21-30 Change No. 2) - 12 November 1871 


R-3896-3 
Volume II 


21-26. CHECKOUT VALVE ACTUATOR 


re nn gi a TS 


308399. 


21-27%, The following procedures contain clean- 
ing. inspecting and repairing, and testing in- 
formation required to maintain the checkout 
valve actuator. Disassembly and assembly of 
the checkout valve actuator is not recommended, 
See figure 21-14 for special test equipment 

used during these procedures. 


21-28. CLEANING. 


21-29. Clean electrical connector and hand- 
wipe exterior surfaces of filter and actuator 
as outlined in R« 3896-3, Volume I. 


— rs 


Part Number Nomenclature Use 


Model Multimeter 
630 (Triplett), 
or equivalent 


Makes electri- 
cal measure- 
ments 


Model 1820C 
(Freed Trans- 
former Co), or 
equivalent 


Makes insulation 
resistance 
tests 


Megohmmeter 


Figure 21-14. Special Test Equipment 
for Checkout Valve Actuator 

21-30. INSPECTING AND REPAIRING. 
21-31. inspecting the checkout valve actuator 
determines if the individual parts have been 
damaged by mishandling or wear. See figure 
21-15 and inspect individual parts for general 
condition, thread damage, corrosion, distor- 
tion, nicks, burs, Scratches, and bent electri- 
cal pins. 
21~32,. TESYING, 
21-33. This procedure outlines requirements 
for testing the checkout valve actuator. Any 
deviations, including the use of other test 
equipment, must be equivalent to the test re- 
quirements, safety standards, and equipment 
specified in this procedure. Refer to paragraphs 
21-34 and 21-35 for checkout valve actuator 
test proceduras. 


R- 3896-3 Section XXI 


Volume Il Parugraph 21-34 
Part Name Inspecting Repairing 
Filter Damaged threads. Refer to R-3896-3, Volume I, for 
thread repair. 

Bent or broken pins on Replace actuator. 

electrical connector. 
Actuator Damaged sealing surface. Repizce actuator. 

Damaged threads. Refer to R-3896-3, Volume I, for 


thread repair. 


Damaged shaft. Replace actuator. 


igure 21-15. Inspecting and Repairing Checkout Valve Actuator 


Procedure Result 
21-34, RESISTANCE TEST. 


a. Connect a 28-vde electrical power source None. 
to actuator electrical connector (positive (+) to 
pin A and negative (-) to pin E). Make sure 
power source is turned off. 


CAUTION 


The 28 vde mast not be applied to vins A and B simultaneously, 
since damage to the equipment will result. 


@ The correct polarity must be maintained or the filter diodes will 
be damaged when voltage is applied. 


NOTE 


The power supply panel located on Components Test Cansole 
G3141 may be used as a source for 28 vde. 


b. Apply 28 vde to pins A and E to move Actuator moves to OPEN (engine) position, 
actuator to OPEN (engine) position. 


c. Deenergize 28-vdc electrical power None. 
source; then remove power source from elec- 
trical connector. 


d. With actuator in OPEN (engine) position, 
use multimeter to measure resistance, a3 


follows: 
(1) Between pins A and C. Resistance must be less than 10 ohnis, 
(2) Between pins B and E. Resistance must be less than 10 ohm4g., 
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Section XXI R- 3896-3 
Paragraph 21-35 Volume II 
Procedure Result 
e, Connect 28 vde to actuator electrical None. 


connector (positive (+) to pin B and negative (-) 


to pin E). Make sure power source is turned 
off. 


CAUTION 


The 28 vde must not be applied to pins A and B simultaneously, 
since damage to equipment will result. 


e The correct polarity must be maintained or the filter diodes will 
be damaged when voltage is apclied. 


{. Apply 28 vale to pins B and E to move actu- 


ator to CLOSED (ground) position. 


g. Deenergize 28-yde electrical power 
source; then remove power sources? from elec- 
trical connector, . ; 


h. With actuator in CLOSED (ground) posi- 
tion, use multimeter to measure resistance, 
as follows: 


(1) Between pins B and D, 
(2) Between pins A and E. 


i. Leave actuator in CLOSED (ground) 
position. 


21-35. INSULATION RESISTANCE TEST. 


a. Using megohmineier, apply 50 vde for 
2,0 (+0. 5, -0.0) minutes between each pin and 
case individually, and measure resistance, 
Connect nositive (+) to pins and negative (-)to 
cage, 


Actuator moves to CLOSED (ground) position. 


None, 


Resistance must be less than 10 ohins. 
Resistance must be less than 10 ohms, 


None. 


Insulation resistance between pins and case 
must exceed 50 megohms. 


CAUTION 


The electrical connector must be dry prior to performing test, 
since moisture can cause the insulation to break down. 


@ The correct polarity must be maintained or the filler diodes wilt 
be damaged when voltage ia applied. 


Inilial low- resistance readings due to charging of the filter capac- 
itors must nut be the cause for rejecting the actuator, 
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R-3806-3 Section XXII 
Volume II Paragraphs 22-1 to 22-2 
SECTION XXII 


ENGINE CONTROL VALVE 


WANING 


COMPONENTS TEST CONSOLE G2141 AND COMPONENTS ADAPTER SET 
G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED 


22-1. ENGINE CONTROL VALVE 601875, 
22-2, The following procedures contain the 
disassembling, cleaning, inspecting, and 
repairing, assembling, and testing information 
required to maintain the engine control valve. 
See figure 22-1] for lest equipment and special 


Part No. Nomenclature 


T--5031700 Pressure Test Fixture 
G3141 Components Test Consvle 
G3143 Components Adapter Set 


Model 521CR 
(Hewlett 

Packard Co), 
or equivalent 


Electronic Counter 


MT--109 Flowmeter (3/4-inch 
(Waugh), or inlet and outlet) 

equi valent 

Model G-12 Transformer 


(Triad Trans- 
former Corp), 
or equivalent 


Pressure Gage 0-15 psig, 
0. 25% full-scale accuracy, 
hydraulle service, or 
equivalent 


= a A YP Pil 


Figure 22-1. Test Equipment and Special Tools for Engine Contre] Valve 


IN THE USE OF THE EQUIPMENT. __ 


ceeneerert astra 


tools. Refer to R-3896-4 for protective closures, 
Lubricate (Method A) all closure fasteners used 
in valve inserts with lubricant grease RB0140-012 
(Rocketdyne). Specified lubrication methods are 
outlined in R-3896-3, Volume I. 


_—— ee er A Fat ON Ss Pt 


Use 


Adapts to valve ports during pressure test. 


Provides gaseous nitrogen and hydraulic 
fuel for testing engine control valve, 


Provides hardware for engine control 
valve test setups, 


Provides a means for measuring Hlow 
during timing and actuation tests. 


Providea a means for measuring flow 
during timing and actuation tests, 


Pravides voltage compatibility between 
flowmeter and electronic counter during 
timing ang actuation tests. 


Measures hydtaulic pressure during 
surface wetting leak-test. 


— 
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Section XXII 
Paragraphs 22-3 to 22-8 


q Figure 22-2 deleted. 
22-3, DISASSEMBLING, 


22~4, Disassemble engine control valve, as 
required, to accomplish necessary repairs 
and/or replacement. See figure 22-3 for parts 
and index numbers, 


a. Remove plugs (1), gaskets (2), and 
bolts (3). 


b. Remove bolts (4), washers (5), valves (6), 
retainers (7), and packings (8), 


c. Remove boits (9, 10), washers (11), 
solenoid valve (12), and seal (13). 


d. Remove bolts (15), washer (16), and 
cover (17), 


e. Remove filters (18, 24) with a 3/8-24 
threaded T-handle, then remove retainers 
(18, 25) and packings (20, 23, 26, 27) from 
filters, 


NOTE 


Plate (28) and pins (29, 30) need not 
be removed unless damaged. 
22-5, CLEANING. 
22-6. Clean filter of engine control valve as 
outlined in parag7aphs 22-7 through 22-10. 
Clean remaining valve paris for hydraulic 
service as outlined in R-3896-3, Yolume I, 


22-7, CLEANING FILTERS, Engine eontrol 
valve filters musi be cleaned ultrasonically, 
The ultrasonic generator and transducer must 
be capable of 15-40 ke per second, 5 watts per 
square inch minimum cud 7.5 watts per square 
inch maximum (calculated) power input for par- 
ticle counting, and 3 watts per square inch 
minimuin power input for cleaning. The power 
of the unit (input intc tank) may be calculated 
as follows: 


err tay tat a ar AI, YAS NP lal adit 6) 
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Volume II 


22-8, PRE-CLEANING FILTERS, 


a. Prepare a solution of the following ingre- 
dients. Solution must be thoroughly mixed and 
heated to 110° to 120° F. Increased equivalent 
amounts may be used for larger volumes, 


(1) 1,000 milliliters distilled or deionized 
water. 


(2} 30 grams EDTA (ethylenediamine tetra- 
acetic acid). 


(3) 225 grams DSP (disodium phosphate 
heptahydrates NO,1{P0,7H,0). 


(4) 5 milliliters triton X-100, 


b, Filter solution through a filter disk (10.0- 
roicron maximum) and collect in a clean stain- 
less steel container, 


NOTE 


Solution must be continucusly recir~ 
culated through 25-micron (absolute) 
stainless steel filters when ultrasonic 
unit is not turned on, 


c. Suspend filter to be cleaned with open end 
up in solution and soak for 10-15 minutes. So- 
lution temperature must be 120° 418° PF, 


d. Folluwing soaking period, operate ultra- 
sonic unit at 4 minimum of 3.0 watts per square 
inch for 10-12 minutes. 


a. Remove filter and suspend (open end up) 
jna clean glass container containing filtered 
tap water (25-micron absolute) heated to 140 
410° F, Operate ultrasonic unit for 2-4 minutes 
at minimum of 3.0 watts per square inch, 


f, Change water in container and repeat 
step e, 


g. Repeat steps c and d, increasing times 
by 5-6 minutes. 


h, Rinse ‘ilters with filtered (25-micron 
absolute) deionized water (ambient) at full flow 
for 3-5 minutes, 


i. Repeat steps e and f. 


~ oy Me 
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1 Plug 10 ‘Bolt 18 Filter 27 ~=Packing 
2 Gasket 11. Washer 19 Retainer 28 ~=- Plate 

3 Bolt 12. Solenoid Valve 20 Packing 28A Insert 
4 Bolt 13 Seal 21 (Deleted) 28B Insert 
5 Washer 14 (Deleted) 22 (Deleted) 28C Insert 
6 Valve 15 = Bolt 23 Packing 29 Pin 

7 Retainer 16 Washer 24 Filter 30 = Pin 

8 Packing 16A Insert 25 Retainer 31 Manifold 
9 Bolt 17 Cover 26 Packing 


Tea mtn 


Figure 22-3. Engine Cuntrol Valve--Exploded View 
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j. Repeat steps e and f using filtered (25- 
micron absolute) distilled or deionized water 
at ambient temperature. Check pH of water 
bath and water bath source, Readings must 
agree within 0.2, Repeat steps as necessary 
until balance desired is achieved. 


WARNING 


The following procedure uses 
trichloroethylene, which is a toxic 
solvent, Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious injury or death, 


o Compressed gas must not be used 
for drying or cleaning unless effec- 
tive chip guarding Is used and 
personal protection equipment is 
worn, 


k. Dry filters in an oven at 200°+10° F for 
a minimum of 30 minutes or by purging with a 
regulated source of low-pressure (less than 
30 psig) gaseous nitrogen (MIL- P-27401) or 
clean, dry air conforming to the cleanness and 
humidity requirements of MIL-P-27401. 


22-9, CLEANNESS OF EQUIPMENT, 
WARNING 


The following procedure uses 
cleaning compound which ja volatile. 
Use in a well-ventilated area since 
the vapors digplace the oxygen in 
the air, resulting in suffocation. 


a. Check cleanness of equipment (without 
installing filter to be cleaned) with 200 milli- 
liters of cleaning compound (MIL-C-81302) 
filtered through a 0,45-micron filter. Pass 
filtered cleaning compound through equipment 
and collect in a clean container. 


b. Fitter collected fluld through a black 
0.45-micron filter disk for particle counting. 
Do not disrupt particle distribution on disk. 


c. Perform particle count. Maximum num- 
ber of particles jarger than 60 microns must 
not exceed 100, If particles exceed this limit, 
repeat procedure until] within accepted Ilnit, 


22-4 Change No, 23 - 3 August 1972 


22-10. CLEANNESS TEST. 


a. Install filter in ultragonic unit so that 
fluid will pass through filter in designed direc- 
tion of flow. 


b. Turn on ultrasonic unit (5-7 watts per 
square inch), 


WARNING 


The following procedure uses 
cleaning compound which is volatile. 
Use in a well-ventilated area since 
the vapors displace the oxygen in 
the air, resulting in suffocation, 


c. After 1 +0.25 minutes and at intervals of 
4, 7, and 9 minutes, pass 500 milliliters of 
cleaning compound (MIL-C-.-81302) through the 
filter and collect approximately 2,000 milli- 
liters of fluid in a clean container. 


NOTE 


Fluid level in filter container must 
remain relatively constant at a point 
near the filter collar. 


d. Turn off ultrasonic unit. 


e. Filter the aample through a black 0. 45- 
micron membrane disk, rinsing collection con- 
tainer with clean fluld when approximately 25 
milliliters of sample fluid remains to be filtered. 


f. Perform particle count. For particles 50 
microns in size and larger, the entire effective 
filter disk area must be counted and all particles 
of 50-100 microns and over must be counted and 
recorded, with no differentiation between parti- 
cles and fibers. Contamination collected for a 
2,400-inilliliter sample must not exceed 1,000 
particles in 50-100 micron range and 200 parti- 
eles in excess of 100 microna (including fibers). 
Filters not meeting these requirements must be 
recleaned as outlined in this paragraph. 


R-3806-3 
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WARNING 


The following procedure uses 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious injury or death. 


e Compressed gas must not be used 
for drying or cleaning unless effec- 
tive chip guarding is used and 
personal protection equipment is 
worn, 


g. Dry filters in an oven at 200° +10° F for 
a minimum of 30 minutes or by purging with a 
regulated source of low-pressure (less than 
30 psig) gaseous nitrogen (MIL-P-27401) or 
clean, dry air conforming to the cleanness and 
humidity requirements of MIL-P-~27401. 


22-11, INSPECTING AND REPAIRING, 


22~12, Inspecting the engine control valve 
determines if the individual parts have been 
damaged by mishandling or wear, See figure 
22-4 and inspect individual parts for general 
condition, damage of threads, corrosion, dis- 
tortion, nicks, burs, and scratches, Dimen- 
sional limits are listed in figure 22-4A and 
form the guide for serviceability of parts. 
Minimum and maximwn values are given that, 
when exceeded, require repair or replacemvnt 
of the applicable parts, 


22-13, ASSEMBLING, 


22-14, The assembly procedures for the engine 
control valve must be performed in the order 
listed and all parts must meet cleaning require~ 
ments as outlined in paragraph 22-5, The 
lubricant used in this procedure is hydraulic 
flutd (MIL-H-5606), Specified lubrication pro- 
cedures (methods) are outlined in R-389e~-3, 
Volume I. See figure 22-3 for parts and index 
numbers, 


a. Lubricate (Method M) packings (26, 27) 
and install packings and retainers (25) in 
frooves of filters (24), Install filters (24) with 
a 3/8-24 threaded T-handle in manifold (31), 
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Volume Ii 
Part Name and . : 
Index No, : Inspecting Repalring 
Valve (6) Damage to sealing surfaces or Replace. 


gate. 


Solenoid Valve (12) Refer to section XXIII. 


Seal (13) Deterlorated or damaged seal- Replace seal. 
ing surfaces. 
Filters (18, 24) Damage to element or sealing Replace filter. 
surfaces. 
Manifold (13) Damaged inserts. Replace inserts. Refer to R-3896-3, | 
Volume I. 
Detertorated or damaged Replace anodic coating or iridite as out- 
anodic coating. lined in R-3896-3, Volume I. 
Damaged sealing surfaces. Replace manifold. 
Damaged threads. Refer to R-3898-3, Volume I[ for thread 
repalr. 


ee iets lel 


Figure 22-4, Inspecting and Repairing Engine Control Valve 


Part Name and Minimum Maximum 


Index No, Dimension (inches) (Inches) 
Manifold (31) Check valve (6) bore diameter 1.687 1.689 
Filter (24) bore {nner diameter 1.380 1.383 

Filter (24) bore outer diameter 2.249 2.251 

Filter (18) bore inner digmeter 1,755 1.758 

Filter (18) bore outer diameter 2.312 2.314 

Valve (6) Packing (8) groove diameter 1.509 1.511 
Packing (8) land diameter 1,684 1.185 

Filter (24) Inner end land diameter 1.366 1.369 
Outer end land diameter 2.446 2,247 

Filter (18) Inner end land dlameter 1.741 1.744 
Outer end land diameter 2,308 2.309 

Seal (13) Thickness 0. 182 0.192 


Flat within 0.010 inch total 
Pe cammind- ana tease) chino “acs ds dpantnni ss ieasuaineaetici naman dom teenie eerie thet rien tats ements en dsineieninien eminent a 


Figure 22-4A. Dimensional Limits for Engine Control Vaive 
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b. Lubricate (Method M) packings (20, 23) 
and install packings and retainers (19) in 
grooves of filter (18). Install filter (18) with a 
3/8-24 threaded T-handle in manifold (81). 


c. Pogition cover (17) on manifold (31); then 
secure cover to manifold with bolts (15) and 
washers (16). Torque bolts to 320-390 in-lb. 


ad. Position seal (13) and solenoid valve (12) 
on manifold (31); then secure solenoid valve to 
manifold with bolts (9, 10) and washers (11). 
Torque bolts to 320-390 in-lb. 


e. Lubricate (Method M) packings (8) and 
install packings and retainers (7) in grooves of 
valves (6). Install valves (6) in manifold (31), 
then secure valves to manifold with bolts (4) 
and washers (5). Torque bolts to 80-100 in-}b. 


f. Install bolts (3) in manifold (31). Torque 
bolts to 80-100 in-lb, 


&. Lubricate (Method M; gaskets (2), and 
lubricate plugs (1) by thoroughly wetting the 
threads. Place gaskets (2) on plugs (1), then 
install plugs in manifold (31). Torque plugs to 
40-65 in-lb. 


a. Safetywire bolts (4, 9, 10, 15) and plugs 
1), 


22-15, TESTING. 


22-16. This procedure outlines requirements 
for testing the engine control valve using Com- 
ponents Tesi Console G3141 and Componenta 
Adapter Set G3143. Any deviations, including 


R-3896+3 
Volume 0 


tne use of other test equipment, must be equiva- * 
lent to the test requirements, safety standards, ~ 
and equipment specified in this procedure. 

Prior to starting the test, install test fixtures 

on the engine control valve as specified in 

figure 22-5. Index letters are assigned to the 
valve ports for ease of identification in illustra- 
tions. Set up components test console electrical 
patch pane] as specified in figure 22-6 and pre- 
pare console for use (figure 22-6A). See figure 
22-7 for engine covtrol valve cutaway view. 

Refer to paragraphs 22-17 through 22-18 for 
engine control valve test procedures, and see 
figures 22-7A through 22-11 for test setups. 
Refer to figure 22-8C for a typical valve timing 
trace. The engine control valve must be firmly 
secured during testing, 


WARNING 


Components Test Console G3141 and 
Components Adapter Set G3143 must 
be operated by authorized personrel 
trained in the use of the equipment. 


CAUTION 


The engine control valve start sole- 
noid must not be actuated until 800 
psig minimum pressure has been 
applied to either the GSE or ENG 
supply port; otherwise, damage to 
the spool can result. 


Index letter Valve Port Fixture Port Connection 

A GSE SUPPLY T-5031700-303 MS33656- 16 

B ENG SUPPLY T-5031700-303 MS33656..16 

Cc OPENING T-5031700-302 MS33656- 16 

D CLOSING T-503 1700-302 MS33656- 16 

E RETURN T-5031700-301 MS336566-20 

F OVERRIDE None AND10050-8 

NH 1a and NH1b None ANB15-~4C 
ei Se en a = 
Figure 22-5. Preparing Engine ‘‘ontrol Valve for Test f - 
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Figure 22-6. Components Test Console Patch- Panel Requirements (Sheet 1 of 3) 
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a I Ge tl Se te aa ly tame mee 
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a SEIECT 1 
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RANGE 


RANGE OFF SELECT 


SELECT 


POWER 
SUPPLY 


TEST 
SELECT 
2 
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TEST 
SELECr( 1A 
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>» or" Lee a PRESSURE 
EST i 44 _ TRANSDUCERS 
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: Sh pe 
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POWER 
SUPPLY 


RETURN 


+ INPUT 
EXT 
SYNC 

SIGNAL | 


INPUT 


: START 


TEST 


SELECT 4 4L 21. OPENING 
# INPUT 1-<¢—} > 
VERTICAL L>>—~9' 4G 
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RETURN OUTPUT 
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£1-9-2-68 


Figure 22-6. Components Test Console Patch-Panel Requirements (Sheet 2 of 3) 
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Patch-Cord From J6- To J6- Patch- Cord From J6- To J6- 


K3, 1B 13M K3. (a) 4K BL, 
K4,09 1c 2c K3, (a) 4M 20L 
12B K3, (a) 4E 20K 

K3. () 1B 13H K3. (a) 5L Rp 
3088-17 1F 3K (+) K3, (a) 5M BR 
K4.09 IP 3B 1 3088-14 6L 6M 
4P K3, (a) 7C 17N 

K5,09 iR 4R K3. {a} vA 0 8E 
20C K3 (a) TF 195, 
(a) 20M | #3. (8) TG 17P 
KS." (p) 2E 13K K3, (a) id 8J 
3088-17 oF 3u (+) Ky, (a) RK 19K 
K3, (a) 4C 4L K3, (a) ac 17K 
K3, (a) 2L 2P K3, (a) 8G 17L 
K3, (a) 2M 2R K5.09 8M 20P 
K3, (4) 3C 20B K3, (a) 9F 12A 
K3, (a) 3G + Input K3. (2) 100) 12D 
Ext Syne K3, (a) 11A 12C 

(on Scope) K4.09 11C 133 
3088-14 3L 3M 13L 
K3, (a) 4G 20M K4.09 17M 17R 
19D 


{a) Use any cable length required. 
(b) Diode patch-cord must be connected with red lead on same side as (+). 


oe 
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Figure 22-6. Components Test Console Patch- Pane] Requirements (Sheet 3 of 3) 
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Panel Control Position Indication/Remarks 


ae te Ly A 
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NOTE 


The press-to-operate switch-lights located on the Components 
Test Console G3141 operate on and off by alternately pressing 
the face of the switch. Make gure switch-lights are pressed 
only as necessary in order to obtain the specified indication. 


PRE-POWER TURN ON 


POWER DISTRIBUTION CB1 (30 AMP} Pulled out Console main power off, 
CB2 (10 AMP) Pulled out Electrical utiity outlets 
power off. 
PRESS/TEMP CHANNEL OFF 
MONITOR SELECT 
DC FOWER SUPPLY AC INPUT Down (off) 
Figure 22-6A. Preparing Components Test Console for Use (Sheet 1 of 6) : 
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Panel 


PRE-POWER TURN ON 
(continued) 


ELECTRICAL 
CONTROL 


OSCILLOSCOPE 


DIGFTAL VOL'METER 


THST CHLL ELECT, 
OUTLETS 


R-~ 3896-3 
Volume {I 


Control 


tt 


VOLTAGE 
VFRNIER 


VOLTAGE 
ADJUST 


CURRENT 
LIMIT 


AC INPUT 
INDICATOR 


MILLIAMPERKS 
RANGE SELLCT 


VOLTS RANGE 
BRELECT 


VOLTAGE 
ADJUST 


INTENSITY 
15V/250V 


100 KC STD 
INT/EXT 


POW [ht 
Connector JT01L 


Connector J702 


Connector J7Q3 


Connector J704 


Connector J705 


CAUTION 


Position 


Midposition 
Fully counter- 
clockwise 


0 

OFF 

OFF 

OFF 

FULL 
DECREASE 
POWER OFF 


Lisy 


IN'v 


Down (off) 
Capped 

Cable B52752 
Resistor plug 
JOB8~9 

Cable B352751 


Capped 


Indication/Remarka 


At rear of untt. 


At rear of unit, 


For start and stop 
solenolda, 


Tomperature indicator 
loud. 


lor prensure 
transducers, 


Facii{ly pneumatic and hycraulle supplies to console must be off. 


POWLR TURN ON 


POWNER DISTRIBUTION 


enaneemaamianemme teed 


Figure 22-6A 


22+8B 


CBI (30 AMP) 


wee 


Pushed in 


a a EN 


mene 


Console main power 
on. 


Preparing Components Test Console for Use (Sheet 2 of 6) 
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Panel 


— 


re 29 reer 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


HYDRAULIC CONTROL 


S nernianinecoretcal 


R-3896-3 
Volume IE 


Control 


CB2 (10 AMP) 


AC INPUT 


CURRENT 
LIMIT 


POWER 
VOLTS- RANGE 
SELECT 


MILLIAMPERES- 
RANGE SELECT 


TEST SELECT 4 


TEST SELECT 2 


VES LS SELECT 3 


TEST SELECT 4 


TEST SELECT 5 


TEST SELECT 6 
TEST SELECT 7 
THST SELECT 8 
VOLTAGE 


ADTUST 


HYDRAULIC 
SYSTEM BYPASS 


HYDRAULIC 
SYS'TEM SUPPLY 


(a) If Indication is not as specified, press switch-lyght. 


Position 


Pushed in 


Up 


D (0-30) 


A (0-500) x 2 


INCREASE 


Section XXi1I 


Indication/Remarks 


Electrical utility outlets 
power on, 


None. 


Approximately two-thirds 
of way between 0 and 3, 


POWER {ight on, AC INPUT 
light on, ( 


None, 
None, 


Light 1 OFF. START 
SOLENOID contro}, (a) 


Light 2 OFF. YViming and 
STOP SOLENOID control, (a) 


Tight 3 OFF, Digital voll- 
meter return and transducer 
power control, (4 


Light 4 OFF. Timing 
power control, (a) 


Light BOFF, Transducer 
signal and oscilloscope 
input control, (a) 


Light 6 OFF, (Not used.)(a) 


Light 7 OFF. Hydeauli¢ 
flow monitor contrat, 


Light § OFF. Frew’ 
flow monitor control, 4 


VOLTS meter indicates 
28 10.5 volts. 


oven, 


cLose, 


Figure 22-6A, Preparing Components Test Console for Use (Sheet 3 of 6) 
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Panel 
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ROWER TURN ON 
(continued) 


OSCILLOSCOPE 


DIGITAL VOLTMETER 


re 


R-3896-3 
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Control 


TEST CELL 
SUPPLY "A" 


TEST CELL 
SUPPLY "B" 


FLOW MONITOR 
SHUTOFF 


LOW FLOW 
BYPASS 


FOCUS 


VERTICAL 
POSITION 


HORLZ. POS) TION 


INTENSITY 


Power light 


115V/230V 


100 KC STD 
INT/EXT 


STORE/PISP LAY 
DURING COUNT 


RANGE 
FUNCTION 
AT'TENLA TION 
SAMPLE PERIOD 
SAMPLING RATE 


POWFK 


Position 


Arrow up 


Arrows up 


Arrow up 


Arrow horizontal 
(to left) 


115V 
IN‘) 


DISPLAY 


100V 

VOLT 
Midposition 

1 SKC 100 PER 
STOP 

ON 


(a) If indication is not as spectfied, press switch-Hght, 


a A a a ERs eS 
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Indications Remarks 


vent. 
vent. ®) 
cLose, ®) 
crose, @) 


Adjust later for bast focus, 


Adjust later for best 
position, 


Adjust later for best 
position, 


Adjust later for best 
intensity, Allow 30- 
minute warmup pertod 
before use, 


To right of cathode ray 
tube, 


At rear of unit, 


At rear of unl, 


At rear of unit. 


If digital voltmeter indi- 
cates OVERLOAD, wait 
at least one niinute before 
resetting, 
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Figure 22-6A. Preparing Components Test Console for Use (Sheet 4 of 8) 


Panel 


POWER TURN ON 
(continued) 


FLOW MONITOR TEST 
DIGITAL VOLTMETER 


OSCTLLOSCOPE 


H- 3896-3 
Volume JI 


tee eee ee 


Control 


RESET 


NOTE 


STORE/DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 


ATTENUATION 


SAMPLE PERIOD 


SAMPLING RATE 


A VERT. 
SENSITIVITY 


A VERT, 
SENSITIVITY 
VERNIER 


B VERT, 
SENSITIVITY 


B VERT, 
SENSITIVITY 
VERNIER 


SWEEP TIME 
HORIZ, SENS, 


SWEEP TIME 
HORIZ, SENS, 
VERNIER 


CHANNEL A 
POLARITY 


Position 


Press 


DISPLAY 


100V 
FREQ 


Midposition 


1 SEC 
100 PER 


Arrow up 


1 VOLT/CM/DC 


Arrow hortzontal 


to right 


1 VOLT/CM/DC 


Arrow up 


§ MILLISEC/CM 


CAL 


POS. UP 


Indication/Remarks 


Section. XXII 


Digttal voltmeter indicates 
00,0000 ta 90,0001 volt, 


Allow digital voltmeter to warm up for at least 30 minutes 
prior to use, 


At rear of unit, 


Readjustment may be 
necessary during test to 
obtaln consistent readings, 
Refer tn digital voltmeter 


manual, 


Fully clockwise, 
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Figure 22-6A. Preparing Components Teast Console for Use (Sheet 5 of 6) 
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R- 3896-3 


Volume Of 
Panel Control Position Indicalion/ Remarks 

FLOW MONITOR TEST 

(continued) 
VERT, CHOP 
PRESENTATION 
TRIGGER LEVEL AUTO 
TRIGGER LEVEL EXT 
SYNC. 
pe-ACc be 
GROUND STRAPS Ground 
(A and B) 
X1 SWP, - X5 X1 SWP. 
EXP, 

PNEUMATIC 

PREPARATION 


a. Make gure that console is in the following conditlon: 


(1) Vent valvos closed. 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
(4) Regulators closed, 


(5) Utility and test cell outlets capped. 


b, Supply facility gaseous nitrogen to console, 


¢, On SYSTEM SUPPLY panel, open TO FUEL COMPATIULE SYS shutoff valve. 


d. On PNEU SOURCE CON'TROL panel, open NITROGEN SOURCE SHUTOFF valve. 


WARNING 


SYSTEM PRESSURIZED light (located on congole and tn tast cell) 
comes on to Indicate pressure downstream of console regulators 
when individual pane] SHUTOIF valves are opened. Safety pre- 
cautlons specified in Kk-3896-3, Volume I, must ba followed to 
make gure of safety of personnel working with pressurized systems. 


eT CNOA i at eI A RC AY hE RAEI ED TE 
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j Figure 22-6A, Preparing Components Vest Console for Use (Sheat 6 of 6) 
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Figure 22-7, Engine Control Valye--Cutaway View 
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Seclion XXII 
Paragraphs 22-17 to 22-17A 


22-17. LEAK-TEST. 


ee i 


golenoid valve as outlined in section XXIII nor 


igs this test required as part of a routing 
recycle test of the valve. 


WARNING 


Componenis Test Console G3141 and 
Components Adapter Set G3143 must 
be operated by authorized pe,ssonnel 
trained in the use of the equipment. 


Procedure Result. 


a. Prepare Com- None. 
ponents Test Console 
G3idl and engine 
control valve for uae 
as outlined in para- 
graph 22-16; then 
connect engine con- 
trol valve to console 
§ (figure 22-7A). Close 
hand valve betwean 
OPENING port (C) 
and CLOSING port 
(BD), Open hand valve 
at RETURN port (8). 


CAUTION 


The engine control valve start 
solenold must not be actuated until 
800 pale minimun pressure has 
heen applied lo GSH SUPPLY port 
(A); otherwise, damage to the spool 
can result, 


The Ines used in the test actup are 
1/2-inch flex hose unless otherwise 
speciflad, Tho correct line sizes, 
without any restrictions, must be 
used in the test actup, Any restric- 
tions or the uae of lines sinaller than 
specified in tho ivat setup can cause 
damage to the valve during testing or 
van give unacceptable test results. 


b. Using HYDRAULIC CONTROL panol, 
perform the following: 


(1) Close HIGH None. 
PRESS SHUTOFF and 
MED PRESS SHUTOIFF 


valves. 


22°12 
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Yolume Hf 


Procedure 


(2) Press HY- 
DRAULIC SYSTEM 
BYPASS swtich-light. 


(3) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


Result . 


CLOSE Hght on and 
OPEN light off. 


OPEN light on and 
CLOSE light off. 


bA. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to accumulator as follows: 


(1) Close VENT 
and SHUTOFF valves. 


(2) Adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESSURE gage 
indicates 600 £50 pal, 


(3) Slowly open 
SHUTOFF valve. 


(4) Close SHUT~ 
OFF valve; then close 
PRESSURE REGULA- 
TOR. 


c. Slowly apply 
facllity hydraulic 
supply pressure 
until SUPPLY 
PRESSURE page 
indleates 2,000 
4100 pai, 


d, On HYDRAU- 
LIC CONTROL panel, 
press TEST CELL 
SUPPLY "A" switch- 
light. 


a. On ITGH PRESS 
FUEL COMPATIBLE 
panel, opon VENT 
valve; then adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS gage 
indicates 1,700 150 pst. 


None. 


MED PRESS FUEL 
COMPATIBLE panel 
pressurized, 


Accumulator precharged 
to 600 +50 psig. 


REG SUPPLY PRESS 
gage decreases to zero, 


SUPPLY PRESSURE 
gage must indicate 
2,000 +100 psi. 


SUPPLY Hght on and 
VENT light off. 


HIGH PRESS FURL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panels pressurized, 


Procedure 


f. On HYDRAU- 
LIC CONTROL panel, 
slowly open HIGH 
PRESS SHUTOFF 
valve until on HYD 
DIFF PRESS MONI- 
TOR panel, PRES- 
SURE MONITOR gage 
indicates 1,500 1100; 
then close SHUTOFF 
valve, 


gf. On ELECTRI- 
CAL CONTROL panel, 
mako sure that VOLTS 
meter indicates 
24 40,5 volts. 


h, On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 swlitch-light. 


t, On ELECTRI. 
CAT, CON'TROL panel, 
press TEST SELECT 

1 and 2 awitch-lights, 


R-3898-3 
Volume [f 


Result 


PRESSURE MONITOR 
gage must Indicate 
1,500 4100 psi, 


VOLTS meter must 
indicate 28 46.5 volts. 


Light 1 on and START 
SOLENOID energized, 


Light 1 off and START 
SOLENOID deenerg!zec, 
Lights 2 and JA on end 
STOP SOLENOID 
enorgized, 
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Figure 22-7A. Engine Control Valve External Leak-Teat Setup 
22-123 Change No. 22 ~ 15 February 1972 


Procedure 


j. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
2 switch- light. 


k. On HYDRAU- 
LIC CONTROL panel, 


R-3896-3 
Volume II 


Result 


Lights 2 and 1A off 
and STOP SOLENOID 
deenergized, 


SUPPLY light off and 
VENT light on. 


press TEST CELL 
SUPPLY "A" switch- 
light. 


1, Perform steps 
d and g through k 20 
times. These steps 
constitute one cycle, 
Duration of each cycle 
niust be approximately 
2 minutes, 


Same as steps d and 
g through k, 


WARNING 


The following procedure specifics 
cleaning compound, which is volatile. 
Use Ina well-ventilated area since 
the vapors displace the oxygen tn 
the air, resulting in suffocation, 

m, After 5th, None. 

10th, and 16th cycle, 

inspect valve for 

external leakage, 

If leakaye is observed, 

wipe wetted area clean 

with a cloth dampened 

with cloaning cum- 

pound (MiL-C-81302), 

or cyulvalent, 


n, After 20th Reject valve tf loukage 


cycle, inspect valve oxists, 
for oxternal leakage. 
o. If there 16 no None. 


external leakage after 
completion of 20 

cyclos, Jeprossurize 
valve aa outlined in 
steps p through t, thon 
perform surface welting 
leak-teat. 


Procedure 


p. On HIGH 
PRESS FUEL COM- 
PATIBLE panel, 
adjust PRESSURE 
REGULATOR until 
REG SUPPLY PRESS 
Gage indicates zero; 
then open SHUTOFF 
and VENT valves, 


q. On HYDRAU- 
LIC CONTROL panel, 
open HIGH PRESS 
SHUTOFF valve. 


r, On HYD DIFF 
PRESS MONITOR 
panel, open PRESSURE 
MONITOR shutoff valve 
until gage indicates 
zero; then close valve, 


gs. Reduce faclllty 
hydraulie aupply 
pressure to zero, 
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Result 


HIGH PRESS FUEL 
COMPATIBLE panel 
depressurized, 


HYDRAULIC CONTROL 
panel deprassurized, 


PRESSURE MONITOR 
gage must indicate zero. 


SUPPLY PRESSURE 
gage indicates zero, 


t. Using HYDRAULIC CONTROL panel, 


perform the following: 


(1) Close HIGH 
PR&SS SHUTOFF valve. 


(2) Press TEST 
CELL SUPPLY “A" 
switeh-light, 


(3) Press IHY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


(4) Press HY- 
DAU LIC SYSTEM 
BYPASS switch-light, 


u. If toasting ts bolng 
terminated for the day, 
on MED PRESS FUEL 
COMPATIBLE panel, 
open VENT vaive. 
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None, 


SUPPLY light off and 
VENT light on. 


CLOSE Ilght on and 
OPEN light off. 


OPEN light on and 
CLOSE light off, 


Accumulator prechurge 
decroages to zoro. 


22-13 


Section XXII 
Paragraph 22-17B 


22-178. Surface Wetting Leak-Test. 
WARNING 


Components Test Console G3141 and 
Components Adapter Set G3143 must 
be operated by authorized personnel 
trained in the use of the equipment. 


Procedure Result 


a. Prepare Com- None. 
ponents Test Console 
G3141 and engine 
control valve for use 
as outlined in para- 
graph 22-16; then, 
except as noted, 
connect engine con- 
trol valve to console 
(figure 22-7A). 

Chau te test line from 
0-5000 PSIG HYD 
MON INLET fitting 
to AP HYD MON 
UPSTREAM INLET 
fitting and uncap AP 
ITY MON DOWN- 
STREAM INLET, 
Close hand valve 
hetween OPENING 
port (C) and CLOSING 
port (D). 


CAUTION 


The engine control valvo start 
solonoid must not be actuated until 
800 psig minknum pressure has 
been applied to GSE SUPPLY port 
(A); otherwise, damage to the spool 
can resull, 


The lines used in the test setup are 
1/2-inch flex hoso unless otherwise 
specified, The correct line sizes, 
without any restrictions, must be 
used in the test setup. Any rostric- 
tlons or the use of lines sinaller than 
specified in the test setup can cause 
damage to the valve during tosting or 
can give unacceptable test results, 


b. Using HYDRAULIC CONTROL panal, 
perform the following: 


(1) Close HIGH 
PRESS SHUTOFF and 
MED PRESS SHUT- 
OFF valves. 
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None. 
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Procedure 


(2) Press HY 
DRAULIC SYSTEM 
BYPASS switch-light, 


(3) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


c. Slowly apply 
facility hydraulle 
supply pressure 
until SUPPLY PRES- 
SURE gage indicates 
500 125 psi. 


d, On HYDRAU- 
LIC CONTROL panel, 
press TEST CELL 
SUPPLY "A" switch- 
light. 


e. On MED 
PRESS FUEL COM: 
PATIBLE panel, open 
VENT valve; then 
adjust PRESSURE 
REGULATOR unt{] 
REG SUPPLY PRESS 
gage Indicates 25 45 
pal, 


f. On HYDRAU- 

LIC CONTROL panel, 
slowly open MED 
PRESS SHUTOFF 

flve untll on HYD 
DIFF PRESS MONITOR 
panel, DIFFERENTIAL 
PRESSURE gage tndi- 
cates 3 to 7 psi, then 
closa SHUTOFF valve. 


g. Hold pressure 
on valvyo lor a 1f- 
minute interval; then 
on HYDRAULIC CON- 
TROL panel, press 
TEST CELL SUPPLY 
"A" switch-light, 


Result 


CLOSE light on and 
OPEN light off. 


OPEN light on and 
CLOSE light off, 


SUPPLY PRESSURE 
gage must Indicate 
500 225 pai. 


SUPPLY light on and 
VENT light off, 


MED PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panels pressurized, 


DIFFERENTIAL 
PRESSURE gage must 
indleate 3-7 pal. 


VENT light on and 
supply Mght off. Valve 
depressurized, 


exterior for wet 
surfaces, 
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Result 


If valve surfaces are 
dry, proceed to 
functional tests (para- 
graphs 22-17C through 
22-18). If valve sur- 
faces are wel, proceed 
to step |, 


Procedure 


h. Inspect valve 


WARNING 


‘fhe followIng procedure specifies 
cleaning compound, which {s volatile. 
Use ina well-ventilated area since 
the vapors displace the oxygen in 

the air, resulting In suffocation, 


i, Wipe wetted 
surfaces dry witha 
clean cloth dampened 
with cleaning com- 
pound (MIL-C-81302), 


j. Repeat steps d 
and g through fa maxi- 
mum of 5 times, 


k, On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjuat PRES- 
SURE REGULATOR 
until] RAG SUPPLY 
PRESS gage {nilleates 
zoro; then open SHUT- 
OFF and VENT valves, 


1, On HYDRAU- 
LIC CONTROL panel, 
open HIGH PRESS 
SHUTOFF valve. 


m, On HYD DIFF 
PRESS MONITOR 
panel, open PRESSURE 
MONITOR shutoff valve 
until gage Indicates 
zero; then close valve. 


n. Reduce facility 
hydraulic supply 
pressure to zero, 


None, 


Reject valve if wet 
surfaces are observed 
after the fifth 10- 
niinute pressure 
interviil, 


HIGH PRESS FUEL 
COMPATIBLE panel 
depressurized, 


HYDRAULIC CONTROL 
panel depressurized, 


PRESSURE MONITOR 
gago must indicate 
ZOTO, 


SUPPLY PRESSURE 
gage indicates zero, 


_o, Using HYDRAULIC CONTROL panel, 
perform the followlng: 


Procedure Result 


(1) Close HIGH None. 
PRESS SHUTOFF valve, 


(2) Press TEST 
CELL SUPPLY "A" 
switch-light, 


SUPPLY light off and 
VENT light on. 


(3) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light,. 


CLOSE Hght on and 
OPEN light off, 


(4) Press HY- 
DRAU LIC SYSTEM 
BYPASS switch-light, 


OPEN light on and 
CLOSE Hight off. 


p. Open hand valve botween OPENING port 
(C) and CLOSING port (D). 

q. Change test None, 
line from AP HYD 
MON UPSTREAM 
INLET to 0-5000 
PSIG MON INLET, 
Cap AP HYD MON 
DOWNSTREAM 
INLET fitting. 


22-17C, External Leak Test. 


WARNING 


Components ‘Tast Conaole G3141t and 
Components Adapter Set G3143 must 
be operated by authorized personnel 
trainod In the use of the equipment. 


a. Prepare Com- None. 
ponents ‘Test Console 
G3141 and engine 
control valve for use 
ag outlined in para~ 
graph 22-16; then 
connect engine control 
valve to consolo 
(figure 22-7A). Close 
hand valve between 
OPENING port (C) 
and CLOSING port 
(D). Open hand valve 
at RETURN port (E). 
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CAUTION 


The engine control va)ve start sole- 
noid must not be actuated until 800 
psig minimum pressure hag been 
applied to GSE SUPPLY port (A); 
otherwise, damage to the spool can 


result. 


The linea used in the test setup are 


1/2-inch flex hose unless otherwise 


specified, 


The correct line sizes, 


without any restrictions, must be 


used in the test setup. 


Any restric- 


tions or the use of lines smaller 
than specified in the lest setup can 
cause damage to the valve during 
testing or can ¢ive unacceptable test 


resulta. 
Procedure 


Result 


b. Using HYDRAULIC CONTROL panel, 


perform the following: 


(1) Close HIGH 
PRESS SHUTOFF and 
MED PRESS SIUTOFF 
valves. 


(2) Press 
HYDRAULIC SYSTEM 
BYPASS awitch-Hght. 


(3) Presa 
HYDRAULIC SYSTEM 
SUPPLY awltch-light. 


None. 


CLOSE light on and 
CYIEN Hight off. 


OPEN light on and 
CLOSE light off. 


bA. Using MED PRESS FURL COMPATIBLE 
panel, apply pressure to accumulator as follows: 


(1) Clugu VENT 
and SHUTOFE yalves. 


(2) Adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gaye indicates 
600 450 pal. 


(3) Slowly open 
SHUTOFEF vaive. 


(4) Close SHUT- 
OFF valyva; then clove 
PRESSURE 
REGULATOR. 


c. Slowly apply 
factlity hydraulic 
aupply pressure until 
SUPPLY PRESSURE 
gage indicates 
3,000 50 pal. 


22-16 


None, 


MED PRESS FUEL 
COMPATIBLE panel 
pressurized. 


Accumulator precharged 
ty 600 460 pal, 

REG SUPPLY PRESS 
rage decreases to 

PAU Mery 


SUPPLY PRESSURE 
gage must indicate 
3,000 +50 pal. 
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Procedure 


d. On HYDRAU- 
LIC CONTROL panel, 
press TEST CELL 
SUPPLY "A" awitch- 
light. 


e. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS gage 
indicates 2,700 +100 
psi. 


f. On HYDRAU- 
LIC CONTNOL panel, 
slowly open HIGH 
PRESS SHUTOFF 
valve until PRESSURE 
MONITOR gage indi- 
cutes 2,475 +25 psi; 
then close SHUTOFF 
valve. 


g. Maintain 2,475 
425 psi at GSE SUP- 
PLY port (A) and 
check for external 
leakage. 


h. On ELECTRI- 
CAL CONTROL panol, 
make sure that VOLTS 
meter {ndicates 
28 20.5 volts, 


{. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 awitch-Hght. 


j. Maintatn 2, 475 
+25 psi pressure at 
GSK SUPPLY port (A) 
and check for oxter- 
nal leakage. 


k. On ELECTRI- 
CAL CONTROI, panel, 
preas TEST SELECT 
1 and 2 switch-lights. 


Result 


VENT Nght off and 
SUPPLY light on. 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panels pressurized, 


PRESSURE MONITOR 
gaye must indicate 
2,475 +25 psi. Valve 
pressurized. 


No leakage Is allowable. 


VOLTS meter must indl- 
cale 28 +0.5 volts, 


Light 1 on and START 
SOLENOID energized. 


No leakage is allowable. 


Jight 1 off and START 
SOLENOID decnergized. 
Lights 2 and 1A on and 
STOP SOLENOiiD) 
energized. 


Procedure 


1. Maintain 2, 475 
+25 psi pressure at 
GSE SUPPLY port 
(A) and heck for 
external leakage. 


m. On HYDRAU- 
LIC CONTROL panel, 
slowly open MED 
PRESS SHUTOFF 
valve until PRES- 
SURE MONITOR gage 
indicates 600 +10 pai; 
then close SHUTOFF 
valve, 


n. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gare indicates 
600 +10 psi, 


o. On FLECTRHI- 
CAL CONTROL, panel, 
press TEST SELECT 
2 switch-light. 


p. Open hand valve 
between OPENING 
port (C) and CLOSING 
port (D). Close hand 
vilve al RETURN 
port (8). 


q. Matntain 600 
70 pal pressuro at 
GSE SUPPLY port 
(A) for 2 minutes 
minimum; then check 
for leakage. Open 
hand valve at 
RETURN port (I). 


r. On RYDRAU-~ 
LIC CONTROL panel, 
open MED PRESS 
SHUTOPF valve until 
PRESSURE MONITOR 
gage indicates zero; 
then close SHUTOFF 
valve. 
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Res it 


No external leakage ts 
allowable, 


PRESSURE MONITOR 
gage must indicate 
600 410 psi. Valve 
pressure reduced. 


HIGH PRESS FUEL, 
COMPATIBLE panel 
pressure reduced. 


Lights 2 and 1A off and 
STOP SOLENOID 
deenergized. 


None. 


No external leakage ts 
allowable. 


PRESSURE MONITOR 


gige must indicate zero, 


Valve deprassurized. 


Procedure 


s. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
2,475 225 psi. 


t. Using HYDRAU- 
LIC CONTROL panel, 
apply pressure to 
OVERRIDE port (F) 
as follows: 


(1) Press TRST 
CELL SUPPLY "A" 
switch-light, 


(2) Press TEST 
CELL SUPPLY "B" 
switch-light. 


u. Maintain 2,475 
25 psi pressure at 
OVERRIDE port (F) 


for 2 minutes minimum; 


then check for leak- 
age. 


vy. On HYDRAU- 
LIC CONTROT, panel, 
open MED PRESS 
SHUTOFE yalve until 
PRESSURE MONITOR 
iuyee indicates sero; 
then closy SHU TORF 
valve, 


w. On HIGH PRESS 
FUEL COMPATIUI E 
panel, adjust PRES-~ 
SURE REGULATOR 
until REG SUPPLY 
PRESS gayo indicates 
“ero. 


&. Ikeduce fucility 
hydraulic supply pres- 
gure to zero. 
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Regult 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panel3 pressurized. 


SUPPLY hght off ard 
VENT light on. GSE 
SUPPLY port "A" 
depressurized, 


VENT light off and 
SUPPLY light on. 
OVERRIDE port (F) 
pressurized. 


No external leakage ts 
allowable. 


PRESSURE MONITOR 
Age must indicate zero, 
OVERRIDE port (i) 
depressucized, 


HIGH PRESS FURL 
COMPATIBLE panel 
depressurized, 


SUPPLY PRESSURE 
gage Indicates Zero, 
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Section XA 
Parayraph 22-L7D 


Procedure 
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Result 


pate 


y. Using HYDRAULIC CONTROL panel, 


perform the following: 


(1) Press TUSY 
CELL SUPPLY "B" 
ewitch-light, 


(2) Press 
HYDRAULIC SYSTEM 
SUPPLY switch-light. 


(2) Press 
HYDRAULIC SYSTEM 
SYPASS awitch-light. 


y4. On MED PRESS 
FUBL COMPATIBLE 
panel, open VENT 
valve. 


z. Remove engine 
control valve from 
external leak-test 
getup. 


Za-A7D. 


titernal Leak-Test. 


SUPPLY jight off and 
VENT lignt on. 


CLOSE light on and 
OPEN light off. 


OPIN light on and 
CLOSE light off. 


Accumulator procharge 


decreases to zero. 


None. 


This test ia not 


required if it was performed on the four-way 
solenoid valve as outlised in section XX nor 
is this test required as part of a routine 


recycle test of the valve. 


WARNING 


Components Test Console Gal4) aad 
Cormnonents Adavter Set C3143 imuet 
be operated by authorized personnel 
trained in the use of the equipment. 
9%, Copnect engine None. 
control valve to con- 
sole (figure 22-8). 


2%ehs 
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CAUTION 


The eneine control valve start sole- 
noid must not be actuated until 800 
psig minimum pressure has been 
applied to GSE SUPPLY port (A); 
otherwise, damage to the spuvol can 
result. 


The lines used in the test setup are 
1/2-~inch flex hose unless otherwise 
specified. The correct line sizea, 
without any restrictions, must be 
used in the test setup. Any restric- 
tions or the use of lines smaller than 
speciflec in the test setup can cause 
damage to the valve during testing or 
can give unacceptable test results. 


Procedure Result 


b. Prepare digital DVM indicates 
voltmeter (VM) for KC000000-000001. 
flow moniter lest 
{figure 22-6A) and 
press RESET switch. 


ce. Open hand None, 
valves at RETURN 

port (#) and between 
OVERRIDE port (F) 

and HYDRAULIC 

OUTLET "B." Close 

hand valve at OVER- 

RIDE port (F). 


d. Using HYDRAULIC CONTROL panel, 
perf.7em the following: 


(1) Press HY-~ 
DRAULIC SYSTEM 
BYPASS switch-light. 


CLOSE light on and 
OPEN light off. 


(2) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


OPEN light a. nd 
CLOSE light off. 
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Figure 22-8. Engine Control Va've Internal Leak-Teat Setup 
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dA. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to accumulator as follows: 


i 


(1) Close VENT 
and SHUTOFPF valves. 


(2) Adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
600 450 pei. 


(3) Slowly open 
SHUTOFF valve. 


(4) Close SHUT- 
OFF valve; then close 
VRESSURE 
REGULATOR. 


ec. Slowly apply 
facility hydraulic 
supply pressure until 
SUPPLY PRESSURE 
gage indicates 3,000 
450 psi, 


f, On HYDRAU- 
LIC CONTROL panel, 
press TEST CELL 
SUPPLY "A" switch- 
light. 


g. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; hen adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS 
gage indicates 
2,700 4100 psi, 


22-20 


Result 


None. 


MED PRESSURE FUEL 
COMPATIBLE panel 
pressurized. 


Accumulator pre- 
charge to 600 +50 psig. 


REG SUPPLY PRESS 
gage decreases to 
Zero. 


SUPPLY PRESSURE 
gage must indicate 
3,000 +50 psi. 


VENT light off and 
SUPPLY light on. 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panels pressurized. 
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Procedure 


h. On HYDRAU- 
LIC CONTROL panel, 
slowly open HIGH 
PRESS SHU'TOFF 
valve until PRES- 
SURE MONT'TOR 
gage indicates 
2,475 +25 psi; then 
close SHUTOFF 
valve, 


i, On HYDRAU- 
LIC CONTROL panel, 
press LOW FLOW 
BYPASS switch-light. 


Result 
PRESSURE MONITOR 
gage must indicate 
2,475 +25 psi. Valve 
pressurized, 


CLOSE light off and 
OPEN light on, 
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NOTE 


For all leakage tests (steps j, 1, p, 
S, and aa), start leakage measure- 
ments 3 minutes after pressurization 
and continue for 1 minute, 


eA graduated cylinder 24-464-51 may 
be used to measure fluid. 


Procedure 


j. Measure and 
record leakage from 
RETURN port (BE). 


k, On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 switch-light. 


1. Measure and 
record leakage from 
RETURN port (E), 


m,. On HYDRAU- 
LIC CONT ROL panel, 
press FLOW MONITOR 
SHUTOF® switch-light. 


n. Close hand valve 
at RETURN port (E). 


o, On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
2 and 7 switch-Hehts, 


p. On digital voli- 
meter (DVM) panel, 
press RESET switch: 
then record leakage 
from RETURN port 
(E). 


q. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 switch-light. 


Re sult 


Maximum allowable 
leakage is 200 ce/m, 


Light 1 on and START 
SOLENOID energized. 


Maximum allowable 
leakage is 200 ce/m. 


CLOSE light off and 
OPEN light on, 


None, 


Lights 2, 7, and LA 
on and STOP SOLE- 
NOID energized. 


DVM indiecatlon must 
not exceed an equiva- 
lent of the maxirawn 

allowuble leakage of 

1,5 gpm. 


Tight 1 off and START 
SOLENOID deenergized, 


Procedute 


r. On HYDRAU- 
LIC CONTROL panel, 
slowly open MED 
PRESS SHUTCFF 
valve until PRESSURE 
MONITOR gaze indi- 
cates 2,000 +20 psi; 
then close SHUTOFF 
valve. 


s. Close hand valve 
between OVERRIDE 
port (F) and HYDRAU- 
LIC OUTLET "B" and 
slowly open hand valve 
at OVERRIDE port (F); 
then measure and 
record leakage. 


t. Close hand valve 
at OVERRIDE port (F). 


u, On ELECTRI- 
CAL CONTROL panel. 
press TEST SELECT 
2 and 7 switch-lights. 


v, On HYDRAU- 
LIC CONTROL panel, 
open MED PRESS 
SHUTOFF valve until 
PRESSURE MONITOR 
gage indicates vero; 
then close SIUTOFF 
valve, 


w. Open hand valve 
at RETURN port (E). 


x, On HYDRAU- 
LIC CONTROL panel, 
press FLOW MONITOR 
SHUTOFF switch-light, 


y. Open hand valve 
between OVERRIDE 
port (F) and HYDRAU- 
LIC OUTLET "B,"' 


Change No. 20 - 
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Result 


PRESSURE MONITOR 
gage must indicate 
2,000 420 pal. Valve 
pressure reduced, 


Maximum allowable 
leakage is 5 cc/m. 


None, 


Lights 2, 7, and 1A off 
and STOP SOLENOID 
deenergized. 


PRESSURE MONITOR 
gage must jndicate wero, 
Valve depressurized, 


None. 


OPEN light off and 
CLOSE light on, 


None, 
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z. Using HYDRAULIC CONTROL panel, apply 
pressure to OVERHIDE port (F) as follows: 


(1) Press TEST 
CELL SUPPLY "A" 
switch-lignt. 


(2) Press TEST 
CELL SUPPLY "B" 
switch-light. 


(3) Slowly open 
HIGH PRESS SHUTOFF 
valve until PRESSURE 
MONITOR gage indi- 
cates 1,500 +15 pai; 
then close SHUTOFIF 
valve. 


aa. Measure and 
record leakage from 
RETURN port (EB), 


ab. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
zero; then open SHUT- 
OFF and VENT valves. 


ac. On HYDRAU- 
LIC CONTROL panel, 
open HIGH PRESS 
SHUTOFYF valve. 


ad. On HYD DIFF 
PRESS MONITOR 
panel, open PRESSURE 
MONITOR shutoff valve 
unlil gage indicates 
zero; then close valve. 


ae. Reduce facility 
hydraulic supply 
pressure to zero. 


Result 


SUPPLY light off and 
VENT light on. 


VENT light off aud 
SUPPLY Jight on. 


PRESSURE MONITOR 
gage must indicate 
1,500 +15 psi. OVER- 
RIDE port (F) 
pressurized. 


Maximum ailowable 
leakage is 5 cc/m. 


HIGH PRESS FUEL 
COMPATIBLE panel 
depressurized. 


HYDRAULIC CONTROL 
panel depressurized. 


PRESSURE MONITOR 
gage must Indicate 
zero. 


SUPPLY PRESSURE 
gage indicates zero. 


af. Using HYDRAULIC CONTROL panel, 


perform the following: 


(1) Close HIGH 
PHESS SHUTOFF valve. 


(2) Press TEST 
CELL SUPPLY "B" 
switch-light. 


(3) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


22-22 


None, 


SUPPLY light off and 
VENT light on. 


CLOSE light on and 
OPEN light off. 


Change No. 22 - 15 February 1972 


Procedure 
(4) Press BY- 


DRAULIC SYSTEM 
BYPASS awitch-light. 


afA. On Med PRESS 
FUEL COMPATIBLE 
panel, open VENT valve. 


Rewult 


OPEN light on and 
CLOSE light off. 


Accumulator precharge 
decreases to zera, 


ag. Remove valve None. 


from test setup. 
ah. if engine None, 
control valve testing 
is terminated, secure 
equipment as outlined 
in paragraph 22-20, 
ai, Install protec- None. 
tive closures, Refer 
to paragraph 22-2. 


22-17E, TIMING- AND ACTUATION-TEST, 
This test is not required if it was performed 
on the four-way solenoid valve as outlined in 
section XAT nor is this test raquired as part 
of a routine recycle test of the valve. 


WARNING 


Components Test Console G3i41 and 
Components Adapter Set G3143 must 
be operated by authorized personnel 
trained in the use of the equipment. 


a. Make aure that 
Components Test 
Console G3141 and 
engine control valve 
are prepared for 
use as outlined in 
paragraph 22-16, 


None, 


b. Connect engine None, 
control vaJve to 
console (figure 22-8A}, 
Close hand valve 
hetween OPENING 
port (C) and CLOSING 
port (Db). On PNEU/ 
HYD UTILITY PNL, 
close hand valve 
between outlets A 

and 5. 


CAUTION 


The lines used in the test setup are 

i/2-inch flex hose unless otherwise 

specified. The correct line sizes, 

withoul any restrictions, must be 

used in the test setup, Any restric- 

tions or the use of lines smaller than 

specified in the test setup can cause 

damage to the valve during testing or 

can give unacceptable test results, 

Procedure Result. 
c. Prepare external None. 

flowmeter, transformer, 

and electronic counter 

for operation as outlined 

in instruction manuals 

with each unlt, 


d. Using HYDRAULIC CONTROL panel, 
perfcrm the following: 
(1) Close HIGH None, 
PRESS SHUTOFF and 
MED PREES SHUT. 
OFF valves, 


(2) Press TEST 
CELL SUPPLY "A" 
switch-light. 


- IT Neht off. 


(3} Press HY- 
DRAULIC SYSTEM 
BYPASS switch- light. 


CLOSE light on and 
OPEN light off, 


(4) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-lignt. 


OPEN light on and 
CLOSE light off, 


ec. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to accumulator as follows: 


(1) Close VENT 
and SHUTOFF valves. 


None, 


(2) Adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS 
fage indicates 
600 450 psi. 


MED PRESS FUEL 


pressurized, 


STOPLY light on and 


COMPATIBLE panel 
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Procedure 


(3) Slowly open 
SHUTOFF valve. 


(4) Close SHU'T- 
OFF valve; then close 
PRESSURE REGU- 
LATOR, 


f. Slowly apply 
facility hydraulic 
supply pressure 
until SUPPLY 
PRESSURE gage 
indicates 2,000 
+50 pst. 


Section XXE 
Paragraph 22-17F 


Result 


Accumulator precharged 
to 600 +50 psig. 


REG SUPPLY PRESS 
gage decreases to zero, 


SUPPLY PRESSURE 
gage must indicate 
2,000 +50 psi. 


a, Using ELECTRICAL CONTROL panel, 


perform the following: 


CAU TION 


The engine control valve start 
solenvid must not be actuated until 
800 psig minimum pressure has 
been applied to GSE SUPPLY port 
(A); otherwise, damage to the spool 


can result, 


(1) Adjust 
YOLTAGE ADJUST 
knob until] VOLTS 
meter indicates 
15-17 volts. 


(2) ‘Turon 
MILLIAMPERES 
meter RANGE 
SELECT switch 
to B (0-500), 


b, QGpon hand 
valve between 
OPENING port (C) 
und CLOSING port 
(D). 
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None. 


None. 


None. 
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c. Using HIGH PRESS FUEL, COMPATIBLE 
panel, apply pressure to HYDRAULIC CONTROL 


panel as» follows: 


rere nearer ob 


(1) Close SHUT- 
OFF valve and open 
VENT valve. 


(2) Adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
1,500 2100 psi. 


a. On HYDRAU- 
LIC CONTROL panel, 
slowly open HIGH 
PRESS SHUTOFF 
valve to ostablish 
1,150 420 patg 
differential pressure 
between GSE SUPPLY 
port (A) and RETURN 
port (®), and simul- 
taneously adjust hand 
valve between CLOSING 
port (D) and OPENING 
port (C) to establish 
10 40.25 gpm, Close 
HIGH PRESS SHUT- 
OFF valve. Record 
flow. Monitor OPEN- 
ING port (C)} and 
CLOSING port (D) 
pressure, 


e. On PRESSURE/ 
TEMPERATURE 
MONITOR panel, turn 
CHANNEL SELECT 
switch to 3. Record 
ternperature, 


Result 


None, 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panels pressurized. 


HYD MED PRESS 
MONITOR panel PRES- 
SURE MONITOR "A" 
and PRESSURE 
MONITOR "B" gages 
must indicate 1,150 
120 pai differential 
pressure, External 
flowmeter counter 
must indicate an 
equivalent to 10 40. 25 
gpm, CLOSING port 
(D) pressure must be 
within 50 psi of GSE 
SUPPLY port (A) 
pressure, and OPEN- 
ING port (C) pressure 
must be within 50 psi 
of RETURN port (E) 
pressure, 


TEMPERATURE 
INDICATOR indicates 
hydraulic flow 
temperature, 


f. Using ELECTRICAL CONTROL panel, 


perform the following: 


(1) Press TEST 
SELECT 1 switch-light. 
Monitor OPENING port 
(C) and CLOSING port 
(D)} pressure, 


Light 1 on and START 
SOLENOID energized. 
OPENING port (C) 
pressure must be 
within 50 pst of GSE 
SUPPLY port (A) 


Procedure 


Section XXil 


Rogult 


pressure, and CLOSING 
port (D) pressure must 
be within 50 psi of 
RETURN port (E) 
pressure, 


NOTE 


If OPENING port (C) pressure and 
CLOSING port (D) pressure are 


nearly equal, the 


not fully shuttled, 


(2) Adjust 
VOLTAGE ADJUST 
knob until MILLI- 
AMPERES meter 
indicates 300 450 
milliamperes, 


(3) Wait 10 
seconds and press 
TEST SELECT 1 
switch-light, 


(4) Press TES'T 
SELECT 2 switch-light, 
Monitor OPENING 
port (C) and CLOSING 
port (D) pressure. 


(5) Adjust 
VOLTAGE ADJUST 
knob until MILL- 
AMPERES meter 
indicates 300 250 
milliamperes. 


(6) Wait 10 
seconds and press 
TEST SELECT 2 
swiich-light, 


g. Repeat step f 
nine times. 
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main spool has 


None, 


Light 1 off and START 
SOLENOID deenergized. 


Lights 2 and 1A on and 
STOP SOLENOID enet-~ 
gized. CLOSING port 
(D) pressure must be 
within 50 psi of GSE 
SUPPLY port (A) prea- 
sure, and OPENING 
port (C) pressure must 
be within 50 psi of 
RETURN port (&) 
pressure. 


None, 


Lights 2 and JA off and 
STOP SOLENOID 
deenergized, 


Same result as step £. 
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h. Make sure that differential pressure and 
flow requirements specified in step d are matn- 


Procedure 


tained, Readjust, as necessary, to obtain 
results of step d. 


i, Prepare oscilloscope for timing- and 


actuation-test (figure 22-6A) and perform the 


following: 
Procedure 


(1) Adjust 
INTENSITY and 
1OCUS switches 
to sharpest trace. 

(2) Adjust None. 
VERTICAU POSITION 
A and HORIZ, POSI- 
TION switches until 
vertical A trace is 
to first grid on leit 
and fourth from 
bottom, 

(3) Adjust None. 
VERTICAL POSITION 
B switch until vertical 
B trace is at same 
position as vertical A 
trace, 

(4) Adjust None. 
TRIGGER LEVEL 
switeh to arrow just 
off of AUTO position. 


NOTE 


Oscilloscope sensitivity may have 
to be readjusted to obtain suitable 
trace, 

j. On ELECTRI- Lights 3 and 4 on, 

CAL CONTROL panel, 

press TEST SELECT 

3 and 4 switech-Hghts. 


NOTE 


The results of steps k and m are 
recorded using camera supplied 
with Components Test Console 
G3141. Refer to instruction 
manual for operation. 


@ Camera viewing visor to be closed 
when in standby rondition. 
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k, On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 switch-light. Meas- 
ure and record 
operating time. 
Monitor OPENING 
port (C) and CLOSING 
port (D) pressure. 


Result 


Light 1 on and START 
SOLENOID energized, 
MILLIAMPERES meter 
mus? indicate 300 450 
milliamperes, Operating 
time must not excesd 

50 milliseconds, OPEN- 
ING port (C) pressure 
must be within 50 psi 

of GSE SUPPLY port 
(A) pressure, and 
CLOSING port (D) 
pressure niust be 

within 50 psi of 
RETURN port (E) 
pressure. 


NOTE 


if OPENING port (C) pressure and 
CLOSING port (D) pressure are 
nearly equal, the main spool has 


not fully shuttled. 


® The operating time is measured 
from ptart of traces to end of pres- 
sure buildup at OPENING nort (C), 
(Figure 22-8B shows a typical 
irace.} End of pressure buildup 
is defined as the initial time the 
pressure trace reaches the eventual 
stabilized preasure. 


1, On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 switeh-lHght. 


m. On ELECTRI- 
CAL CONTROL pane}, 
press TEST SELECT 
2 switch-light, Meas- 
ure and record 
operating time. 
Monitor OPENING 
port (C) and CLOSING 
port (D) pressure. 


Lignt 1 off and START 
SOLENOID deenerpgized. 


Lights 2 and 1A on and 
STOP SOLENOID ener- 
gized. MILLIAMPERES 
moter must indicate 

300 +50 milliamperes. 
Operating time must not 
exceed 50 milliseconds. 
CLGSING port (D) pres- 
sure must be within 

50 psi of GSE SUPPLY 
port (A) pressure, and 
OPENING port (C) 
pressure must be 

within 50 psi of RETURN 
port (KE) pressure. 
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NOTE 


The operating time is measured 
from start of traces to end of pres-~ 
sure buildup at CLOSING port (D). 
(Figure 22-8B shows a typical 
trace.) End of pressure buildup 

is defined ag the initial time the 
pressure trace reaches the 
eventual stabilized pressure. 


Procedure 


n. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
2, 3, and 4 switch- 
lights. 


Result 


Lights 2, 3, 4, andiaA 


off and STOP SOLE- 
NOID deenergized. 


START SOLENOID 
RS ENEHROIZEDCOYEICA 


Me STOP SOLENOID 
Pie LSOKGIZEIIYPICAL, 


Bete CLOSING PRESSE ME 
* PF.) 


tnt bin ot aPier 


P1-3-2-69 


Figure 22-83, Engine Control Valve 
Timing Traces (Typical) 


Section XXII 
Paragraph 22-17G 


22-17G. Actuation-Test. 


a, On ELECTRICAL CONTROL panel, per- 


form the following: 


CAUTION 


The engine control valve start sole~ 
noid must not be actuated until 800 
psig minimum pressure has been 
applied to GSE SUPPLY port (A); 
otherwise, damage to the spool can 


result. 
Procedure 


(1) Adjust 
VOLTAGE ADJUST 
knob until VOLTS 
meter indicates 
28 +0.5 volts. 


(2) Turn 
MILLIAMPERES 
meter RANGE 
SELECT switch 
to A (0-500) x 2. 


b. (Deleted) 


c. Do not change 
adjustment of hand 
valve between OPEN- 
ING port (C) and 
CLOSING port (D). 


d. On HIGH PRESS 
FUEL COMPATIBLE 
panel, close PRES- 
SURE REGULATOR 
and open SHUTOFF 
valve. 


e. On HYDRAU- 
LIC CONTROL panel, 
glowly open HIGH 
PRESS SHUTOFF 
valve to establish 
800 410 psig differ- 
entia) pressure 
between GSE SUPPLY 
port (A) and RETURN 
port (E); then close 
HIGH PRESS SHUT- 
OFF valve. 
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Regult 


None. 


None, 


None. 


REG SUPPLY PRESS 
gage indicates zero. 


HYD MED PRESS 
MONITOR panel, 
PRESSURE MONITOR 
"A'' and PRESSURE 
MONTTOR "B" gages 
must indicate 800 +10 
psi differential 
pressure. 
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eA. 
perform the following: 


Procedure 


(1) Press TEST 
SELECT 1 switch- 
light. After 1 minimum 
of one minute, record 
current required to 
energize START 
SOLENOID. 


(2) Press TEST 
SELECT 1 and 2 
switch-lights, in order 
listed. After a mini- 
mum of one minute, 
record current 
required to energize 
STOP SOLENOID. 


(3) Press TEST 
SELECT 2 switch- 
light. 
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On ELECTRICAL CONTROL panel, 


Result 


Light 1 on and START 
SOLENOID energized. 
Current required to 
energize START 
SOLENOID must not 
exceed 550 inilliam- 
peres. 


Light 1 off anu START 


SOLENOID deenergized. 


Light 2 on and STOP 
SOLENOID energized. 
Current required to 
energize STOP SOLE- 
NOID must not exceed 
550 milliamperes. 


Light 2 off and STOP 
SOLENOID 
decnergized. 


f. Prepare oscilloscope for timing- and 


actuation-test (figure 22- 


following: 


{1) Turn 
SWEEP TIME 
HORIZ. SENS. 
switch to 10 
MILLISEC/CM. 


(2) Turn 
SWEEP TIME 
HORIZ. SENS. 
VERNISR switch 
to CALIF. 


6A) and perform the 


None. 


None. 


NOTE 


The results of steps g andi are 
recorded using camera supplied 
with Components Teat Console 


G3i41, 


Refer to instruction 


manual for operation, 


a Camera viewing visor is to be 
closed when in standby condition. 


g. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
3, 4, and 1 switch- 
lights, in order listed. 
Measure and record 


22-28 


Lights 3, 4, and J on 
and START SOLENOID 
energized. CLOSING 
port (D) and OPENING 
port (C) pressures 
must reverse within 
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Procedure Result 

one second, Current 
required to energize 
solenoid must not exceed 
550 milliamperes, 


pressure actuation 
time from CLOSING 
port (D) to OPENING 
port (C), Record 
current required to 
energize solenoid. 


NOTE 


Pressure reversal time is measured 
from start of tracos to end of pres- 
sure buildup at CLOSING port (D). 
(Figure 22-8B shows a typical trace.) 
End of pressure buildup is defined as 
the initial time the pressure trace 
reaches the eventual stabilized 
pressure. 


h, On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
i switch ght, 


Light 1 off and START 
SOLENOID deenergized, 


i2 On ELECTRI- 
CAL CONTROL panel, 
presse TEST SELECT 
2 switch-light. 
Measure and record 
pressure actuation 


Lights 2 and 1A on and 
STOP SOLENOID ener- 
gized. OPENING port 
(C) and CLOSING port 
(DB) pressures must 
reverse within one 


time from OPENING second, 
port (C) to CLOSING 
port (D). 

NOTE 


Pressure reversal time is measured 
from start of traces to end of pres- 
gure buildup at OPENING port (C), 
(Figure 22-8B shows a typical trace. ) 
and of pressure buildup is defined as 
the initial time the pressure trace 
reaches the eventual stabilized 
pressure. 


j. On ELECTRI- Lights 2, 3, 4, and 
CAL CONTROL panel, 1A off and STOP SOLE- 
press TEST SELECT NOID deonergized. 

2, 3, and 4 switch- 
lights. 


Procedure 


k. On HIGH PRESS 
FUEL COMPATIBILE 
panel, close SHUTOFF 
valve and open PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
1,500 4100 psi. 


1, On PNEU/HYD 
UTILITY PNL, verify 
that hand valve 
between oullets A 
and B is closed. 


m. Remove plug 
from hose connected 
to HYDRAULIC 
UTILITY "B" and 
connect hose to 
valve OVERRIDE 
port (F), 


n, On HYDRAU- 
LIC CONTROL panel, 
press TEST CELL 
SUPPLY "B" switch- 
light and slowly open 
HIGH PRESS SHUT- 
OFF valve until on 
HYD MED PRESS 
MONITOR panel, 
PRESSURE MONITOR 
"B" gape indicates 
1,350 (120, -0) psi; 
then close HIGH 
PRESS SHUTOFF 
valve, 


Oo On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 awitch-light, 
Monitor OPENING 
port (C) and CLOSING 
port (B) pressure, 
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Result 


HIGH PRESS FURL 
COMPATIBLE and 


HYDRAULIC CONTROL 


panels pressurized. 


None, 


None, 


GSE SUPPLY port (A) 
and HYDRAULIC OUT- 
LET "B" pressurized, 
SUPDPLY light on and 
VENT light off. 


Light 1 on and START 
SOLENOID energizec. 
OPENING port (C) 
pressure must be 
within 50 psi of GSE 
SUPPLY port (A) pres- 
sure, and CLOSING 
port (D} pressure muat 
be within 50 psi of 
RETURN port (EB) 
pressure, 


Seetion XXII 


NOTE 


If OPENING port (C) pressure and 
CLOSING port (D) pressure are 
nearly equal, the main control 
spool has not fully shuttled. 


Procedure 


p. On PNEU/HYD 
UTILITY PNL, slowly 
open hand valve 
between outlets A 
and B until OPENING 
port (C) and CLOSING 
port (D) pressures 
reverse. Record 
pressure, Monitor 
OPENING port (C) 
and CLOSING port 
{(D) pressure, 


q. On ELECTRI-~ 
CAL CONTROL panel, 
press TEST SELECT 
1 switeh-light. 


r. On HIGH PRESS 
FUEL COMPATIBLE 
panel, close PRES- 
SURE REGULATOR 
and open SHUTOFF 
valve, 


s. Reduce facility 
hydraulic supply 
pressure to zero, 


Rasult 


On HYD DIFF PRESS 
MONITOR panel, PRES- 
SURE MONITOR gage 
rnust not exceed 1,350 
psi. CLOSING port 
(D) pcessure must be 
within 50 psi of GSE 
SUPPLY port (A} 
pressure, und OPEN- 
ING port (C) pressure 
must be within 50 psi 
of RETURN pert (E) 
pre“sure. 


Light 1 off and START 
SOLENOID deenergized. 


REG SUPPLY PRESS 
gage decreases to zero, 


SUPPLY PRESSURE 
gage indicates zero. 


t. On HYDRAULIC CONTROL panel, per- 


form the following: 


(1) Slowly open 
HIGH PRESS SHUT- 
OFF valve, 


(2) Press TEST 
CELL SUPPLY "A" 
switch-light, 


(3) Press TEST 
CELL SUPPLY ""B" 
swilch-light, 


Change No. 21 - 12 November 1971 


None, 


VENT light on and 
SUPPLY light off. 


VENT light on and 
SUPPLY light off. 


22-29 


Section XXII 
Paragraph 22-18 


Procedure 


(4) Press HY- 
DRAULIC SYSTEM 
BYPASS awitech-light, 


(5) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


u. On HYD HIGH 
PRESS MONITOR 
panel, open return 
shutoff valve. 


v. On MED PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve, 


w. Remove valve 
from test setup. 


x. If engine control 
valve testing is termi- 
nated, secure equip- 
ment as outlined in 
paragraph 22-19, 


y. Install protective 
closures. Refer to 
paragraph 22-2. 


R-3896~3 
Volume 


Result 


o— 


OPEN light on and 
CLOSE light off. 


CLOSE light on and 
OPEN light off, 


PHESSURE MONITOR 
"A" gage decreases to 
zero, 


Accumulator precharge 
decreases to zero. 


None. 


None. 


None, 


22-18, CHECK VALVE SEAT LEAK-TEST. 


a. Connect engine control valve to console 
(figure 22-8C) and open hand valve to AP HYD 
MON UPSTREAM INLET, Uncap AP HYD 
MON DOWNSTREAM INLET, 


b, Using HYDRAULIC CONTROL panel, 


perform the following: 


(1) Press TEST 
CELL SUPPLY "A" 
switch- light. 


(2) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-light. 


(3) Preas HY~ 


DRAULIC SYSTEM 
SUPPLY switch-light. 


22-30 


SUPPLY light on and 
VENT Nght off. 


CLOSE light on and 
OPEN light off, 


OPEN Hight on and 
CLOSE light off. 


Change No. 20 ~ 19 May 1971 


Procedure 


c. Slowly apply 
fucility hydraulic 
supply pressure 
until SUPPLY PRES- 
SURE gage indicates 
2,700 4100 psi. 


d. On HIGH PRESS 
FUEL, COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS 
Gage indicates 
50 210 psi. 


e, On HYDRAU- 
LIC CONTROL panel, 
slowly open HIGH 
PRESS SHUTOFF 
valve unti] DIFFER- 
ENTIAL PRESSURE 


gage tndicates 5 +1 psi. 


f. Measure leakage 
at GSE SUPPLY (A) 
and ENG SUPPLY (B) 
ports, 


&. Close hand 
yalve AP HYD MON 
UPSTREAM INLET, 
cap AP HYD MON 
DOWNSTREAM 
INLET, Open 
DIFFERENTIAL 
PHESSURE gage 
phutoff valve, 


h, On HiGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES. 
SURE REGULA'IOR 
until REG SUPPLY 
PRESS gage indicates 
2,700 +50 psi. 


i, On HYDRAU- 
LIC CONTROL panel, 
slowly open UiGH 
PRESS SHUTOFF 
valve until PRESSURE 
MONITOR gape indi- 
cates 2,500 450 pai, 


Result 


SUPPLY PRESSURE 
gage must indicate 
2,700 +100 psi. 


HIGH PRESS FUEL 
COMPATIBLE panel 
and HYDRAULIC 
CONTROL panels 
pressurized, 


Valve port NH1-a 
pressurized, 


Leakage at each port 
must not exceed 0.5 
ce/m. 


DIFFERENTIAL PRES- 
SURE gage isolated. 


REG SUPPLY PRESS 
gage indicates 2,700 
4100 psi. 


HYD DIFF PRESS 
MONITOR panel PRES- 
SURE MONITOR gage 
indicates 2,500 +50 psi, 
Valve pressurized. 


Procedure 


j. Measure leakage 
at valve GSE SUPPLY 
(A) and ENG SUPPLY 
(B) ports. 


k, On HIGH PRES- 


R-3898-3 
Volume Il 


Result 


Leakage at each port 
must not exceed 0,5 
cc/m. 


HIGH PRESS FUEL 


Precedure 
(1) Press TEST 
CELL SUPPLY "A" 
switch-light. 


(2) Press HY- 
DRAULIC SYSTEM 


Section XXII 


Result 


SUPPLY light off and 
VENT Ught un, 


CLOSE light on and 
OPEN light off, 


SURE FUEL COM- 
DPATIBLE panel, 
adjust PRESSURE 
REGULATOR uatil 
REG SUPPLY PREE&S 
fege indicates zero, 
Close VENT valve. 


1, On HYD DIFF 
PRESS MONITOR 
panel, open PRESSURE 
MONITOR gage shutoff 
valve until gage indi- 
cates zero, Close 
DIFFERENTIAL 
PRE*SURE page and 
PRESSURE MONITOR 
gage shutoff valve. 


COMPATIBLE panel 
depressurized 


Gage pressure reduced. 


SUPPLY PRESSURE 
gage indicates zero. 


m. Reduce facility 
hydraulic supply 
pressure to zero, 


n, On HYDRAULIC CONTROL pane}, per- 
form the following: 


LEGEND 


VALVE PORTS* 
A GSE SUPPLY 


VAN (Piacen) 


rte ee a HII 


Figure 22-8C, 


COMECSED UYDRAULIC SYSTEM 


Licesshdtietionimmmmmmnchateenenh dinate ontedien teneshenteteemem tame someumnaaaebtintahemnet 


Check Valve Seat Leak-Test Setup 


SUPPLY switch-light, 


(3) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-Heht, 


o. Remove engine Only a thin film of fluid 
control valve from lest remains after valve is 
setup, and open all drained and purged, 
ports. Purge each 
port with filtered 
gaseous nitrogen 
(MIL+-P-27401) at 
low pressure while 
valve drains. 


OPEN light on und 
CLOSE light off. 


p. Install plug and None, 
gasket in NH1a port, 

Install protective clo- 

sures. Refer to 


paragraph 22-2, 


q. If engine control valve testing is (ermi- 
nated, secure equipment as outlined in para- 
graph 22-19, 


i tr A A 


G3141 


| 


PRDROOD AOE 
AP HYD MON 
UPSPKM INLET 


HYD MON INLEY 


3 é 
1005 a De ES ae ca 


HYDRAULIC 
OUTLET “A“ 


ad 


RETURN INLEL | 
(UJ vatve 13-s026504 


a VALVE 19. 9026537 -4 


Fi-3-2+71 


i ee here 
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Section XSI 
Paragraphs 22-19 to 23-26 


22-19, SECURING TEST EQUIPMENT. 


22-20. After engine control valve testing ts 
compiete and valve is removed from test setup, 
secure test equipment as follows: 


a. Reduce facility gascous nitrogen supply 
to zero. 


b. On PNEU SOURCE CONTROL panel, 
close NITROGEN SOURCE SHUTOFF valve, 


ne. On SYSTEM SUPPLY panel, close ‘TO 
FUEL COMPATIBLE SYS shuteff valve; then 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure, 


e Close all shutoff valves, regulatoes, and 
utility valves, 


{[, Make sure that all pressure gages indicate 
zera: then close all vent valves, 


g. Cap utility panel and test cell panel outlets 
and connectors, 


h. Turn oseidloscope power ana digital volt- 
meter power off, 


i. Move TEMPERATURE indicator switch to 
OFF, 


j. On HYDRAULIC CONTROL. panel, press 
switch-lghts so that HYDRAULIC SYSTEM = ¢ 
BYPASS light indicates OPRN and remaining 
lights indicate CLOSE or VENT, 


k, On ELECTRICAT, CONTRO, panel, press 
TEST SELECT switch-lights so that all lights 
are off; then press POWER ON switch-light. 

1 Turn DC POWER SUPPLY off. 


m. On POWER DISTRIBUTION panel, pull 
sut circuil breakers. 
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R-38986-3 
Vulume Il 


VALVE 601094. 


22-22, The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 
required to maintain the engine control valve 
check valves. See fimure 22-9 for test equip- 
mient and special tools. Refer to R-3896-4 for | 
protective closures, 


Part Number Nomenclature Use 


G314! Components Test Provides 
Console pneumatic 
and hydraulic 
pressure for 
testing check 
valve, 
G3143 Components Provides 
Adapter Set hardware for 
check valve 
test setups. 
88-557487 Pressure ‘Test Pressuro- 


checks valve 
after repair. 


Fixture 


Figure 22-9. Test Equipment and Special Tools 
for Engine Control Valve Check Valve 


22-23, DISASSEMBLING, 

22-24, Disassemble the check valve, as 
required, to accomplish necessary repairs 
and/or replacement, 

22-25, CLEANING. 

22-26, Clean all parts of check valve for 
hydrauhe service as oullined in R-3896-3, 
Volume 1. 


Figure 22-10 deleted, j 


R- 396-3 
Volume HI 


22-27. INSPECTING AND REPAIRING. 


22-28. Inspecting the engine control check valve 
determines if the individual parts have been dam- 


aged by mishand' ing or wear. 


Refer to figure 


22-11 and inspect each part for general condition, 
cleanness, turead damage, corroslon, distor- 


tlon, nicks, burs, and scratches. 


Part Name 
Pin 


Spring 


Gate 


Body 


inspecting 
DamagA or wear. 


Corrosion or 
cracks. 


Damaged. 


Nicks, acratches, 
and other Imper- 
factions which 
‘yould impair its 
sealing capability. 
Sealin,, avrface to 
be flat within 
0.0005 Inch total. 


Damaged or deter{- 


orated anodic 
coating. 


Nicks, scratches, 
and other imper- 
fections whlch 
would impair its 
sealing capability. 
Seallng surface to 
be flat within 

0. 0005 inch total. 


Damaged inserts. 


Repairing 
Replace. 


Replace. 


Replace. 


Lap sealing 
surface to 
meet leakage 
and flatness 
requirements. 


Replace a 
anodic coat- 
ing as out- 
lined tn 
R-3896-3, 
Volume I. 


Lap gate 

seat to meet 
leakage and 
flatness 
requirements. 


Replace tn- 
serts as out- 
lined in 
R-3893d~-3, 
Volume I. 


Figure 22-11. Inspvcting and Repairing Eugine 
Control Valve Check Valve 


22-29. ASSEMBLING, 


22-30, Assembly of the check valve must be 
performed with care to prevent damage to the 
gate and seat sealing surfaces. A)! parts must 


Section XXII 


Paragraphs 22-27 to 22-33 


meet cleaning requiremerts of paragraph 22-25. 


See figure 22-12 for parts identification. 


Install 


spring and gate on body and secure with hinge pin, 


22-31, TESTING. 


22-32. This procedure outlines requirements 
for complete testing of the engine control valve 
check valve using Components Test Console 
G3141 and Component Adapter Set G3143, Any 
deviations, including the use of other equipment, 
mueat be equivalent to the test requirements, 
safety standards, and equipment specified in 


this procedure, 


Prior to starting this test, 


install test fixture on check valve outlet, and 
prepare console for use as outlined in figure 
22-6A, except cable BB52752 is not required 


and connector J702 is to be capped. 


Refer to 


paragraph 22-34 for check valve test procedure, 


and see figure 22-13 for test setup. 


\ 


S., 
GATE 


SECTION A-A 


601094-C. 1C 


Figure 22-12, Engine Control Valve 
Check Valve--Cutaway View 


22-33. (Deleted) 


Change No. 21 - 12 Noveinber 1971 


22-33 /22-34 


22-34, 
Exocedure, 


a. Prepare Com- 
ponents ‘Test Console 
G3141 and check 
valve for use as out- 
lined in paragraph 
22-31; then connect 
check valve to 


console (figure 22-13). 


Open hand valves to 
HYD MED PRESS 
MON "B' INLET and 
AP ITYD MON UP- 
STREAM INLET, 
Uncap SP HYD 
MON DOWNSTREAM 
INLET. 


b. Using HYDRAU- 
LIC CONTROL panel, 
perform the following: 


(1) Press TEST 
CELL SUPPLY "A" 
switch-light. 


(2) Press 
HYDRAULIC SYSTEM 
RYPASS switch-light, 


(3) Press 
HYDRAULIC SYSTEM 
SUPPLY awitch-light. 


ec. Slowly apply 
facility hydraulic 
supply pressure until 
SUPPLY PRESSURE 
gage indicates 2,600 
250 psi, 


d. On MED PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS 
gage indicates 
25 +5 pal. 


REVERSE LEAKAGE TEST, 


Result 


None. 


SUPPLY Hght on and 
VENT light off. 


CLOSE light on and 
OPEN light off. 


OPEN light on and 
CLOSE light off. 


SUPPLY PRESSURE 
gage indicates 2,600 
450 pai. 


MED PRESS FUEL 
COMPATIBLE and 


R-3896-3 
Volume II 


Procedure 


e. On HYDRAU- 
LIC CONTROI, panei, 
slowly open MED 
PRESS SHUTOFF valve 
until DIFFERENTIAL 
PRESSURE gage indi- 
cates 5 40.5 pul. 


f, Inspect check 
valve and measure 
leakage at inlet port 
(A). 


g. Close hand 
valve to AP HYD 
MON UPSTREAM 
INLET; then open 
DIFFERENTIAL 
PRESSURE shutoff 
valve. 


h. On MED PRESS 
FUEL COM?) ATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
untll REG SUPPLY 
PRESS page indicates 
600 :50 pal. 


1, On HYDRAULIC 
CONTROL panel, 
slowly open MED 
PRESS SHUTOFF 
valve antil HYD MED 
PRESS MONITOR 
panel PRESSURE 
MONITOR "B" gage 
indicates 100 41 pal; 
then close SHU'TOFF 
valve. 


HYDRAULIC CONTROL 


panels pressurized. 


Change No, 21 - 12 November 1971 


Section XXil 
Paragraph 22-34 


Result 


Check valve outlet port 
(B) pressurized. 


Maximum allowable 
leakage at inlet purt (A) 
ig 0.15 ec/m. 


DIFFERENTIAL 
PRESSURE gage 
isolated. 


MED PRESS FUEL. 
COMPATIBLE panel 
presaure increased, 


PRESSURE MONITOR 
"B" page lidicates 
100 +1 psi. 


22-35 


Section XX 


Procedure 


j. Measure leakage 
at inlet port (A). 


k. Hepeat steps i 
and j at 50025 psig. 


1. Close hand yalve 
to HYD MED PRESS 
MON "B' INLET and 


open PRESSURE MONI- 


TOR "B" gage shutoff 
valve, 


m, On MED PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
zero, Close VENT 
valve, 


n. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGU- 


LATOR until REG SUP- 


PLY PRESS gage indi- 
cates 2,600 +50 psi. 


o. On HYDRAULIC 


R-3896~-3 
Volume IT 


Result 


Maxinium allowable 
leakage is 0.15 cc/m, 


Same as steps i and 
and j. 


HYD MED PRESS 
MONITOR panel, 
PRESSURE MONITOR 
“B" gage isolated. 


MED PRESS ruEL 
COMPATIBLE panel 
depressurized, 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CON- 
TROL panels pres- 
surized, 


Check valve outlet 


Procedure 


s. Reduce facility 
hydraulic supply 
pressure to zero, 


Result 


SUPPLY PRESSURE 
gage indicates zero, 


t. On HYDRAULIC CONTROL panel, perform 


the following: 


(1) Open HIGH 
PRESS SHUTOFF 
valve, 


(2) Press TEST 
CELL SUPPLY "A" 
awitch-light, 


(3) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


(4) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-light. 


(5) Close HIGH 
PRESS SHUTOFF 
valve, 


u. On HYD DIFF 
PRESS MONITOR 
panel, open PRES-~ 
SURE MONITOR page 
shutoff valve until 


HYD CONTROL panel 
depressurized. 


SUPPLY light off and 
VENT light on, 


CLOSE Hght on and 
OPEN light off. 


OPEN light on and 
CLOSE light off. 


None, 


Pressure reduced at 
PRESSURE MONITOR 
gage. 


CONTROL panel, slowly 
open HIGH PRESS SHUT- 
OFF valve nti] PRES- 

SURE MONITOR gage in- 
dicates 1,500 +15 psi. v. 
Close SHUTOFF valve. 


port (B) pressurized 
to 1,500 215 psig. 


gage indicates zero; 
then close shutoff 
valve, 

Remove check None. 
valve from test setup. 

Install protective clo- 

sures, Refer to 

paragraph 22-22, 


Maximum allowable 
leakage is 0.18 cc/m. 


p. Measure leakage 
at inlet port (A). 


q. Repeat steps o and 
pat 2,500 +25 psig. 


Same as steps o 
and p. 


r, On HIGH PRESS 
FULL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 


HIGH PRESS FUBL 
COMPATIBLE panel 
depressurized., 


zero. Close VENT 
valve, 
22-36 Change No. 20-19 May 1971 


R-3896-3 
Volume II 


LEGEND 


VALVE PORTS 


A INLET 
BR OUTLET 


CES] HYDRAULIC SYSTEM 


TS SA 


oO) VALVE 19-9028501 


Section XXII 
Paragraphs 22-35 to 22-36 


TEST CELL G3l4t 


oi 


RYDRAULIC OUTLET "AT 


iL 


HYD UTILITY 


OUTLET 'c” H 
SN 
@-5000 PSIG HYD . 
MON INLET i 
A | 
7 3 ; 
H¥Q MED PRESS 8 
MON "BR" INLET ; ' 
Hy 


UPSTRM INLET 


F1.3-2-27 


Figure 22-13, Engine Contro) Valve Check Valve Test Setu,: 


22-35, SECURING TEST EQUIPMENT, 

22-36, After engine control valve check valve 
testing is completed and check valve ts removed 
from test setup, secure equipment as follows: 


a. Reduce facility gaseous nitrogen pressure 
to zero, 


b. On PNEU SOURCE CONTROL panel, 
clase gaseous nitrogen SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve and 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves and 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e. Close all shutoff valves, regulators, and 
utility valves, 


f. Make sure all pressure gages indicate 
zero, and close all vent valves. 


g. Cap utllity panel and test cell panel oullets 
and connectors, 


h, Turn digital voltmeter power off. 


{, On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM 
BYPASS light indicates OPEN and remaining 
lights {ndicate CLOSE or VENT. 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all lights 
are off, and press POWER ON switch-Ight. 

k. Turn DC POWER SUPPLY off. 


1, On POWER DISTRIBUTION panel, pull out 
circuit breakers. 
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SECTION XXIII 
VOQUR-WAY SOLENOID VALVE 


WARNING 


COMPONENTS TEST CONSOLE G3141 AND COMPONENT'S ADAPTER SET G3145 
MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF 
THE EQUIPMENT, 


nr renee Se SPE “81 tht ie PEED SSPE nee UPS Shp Y=O VESPER Yb AHrUSD 


23-1, FOUR-WAY SOLENOID VALVE 556966, NOTE 

23-2. The following procedures contain the When removing internal parts of 
disassembling, cleanlug, inspecting and the valve that cannot he easily 

repairing, assembling, and testing information removed by hand, tapered, nylon 
required to watntain the four-way solenoid drift rods or equivalent must be 

valve, See figure 23-1 for test equipment and used to facilitate the removal and 

Special tools, Refer to R-3896-4 for protective prevent damage to parts. 

closures, Lubricate (Method A) all closure 

fasteners used in valve inserts with lubsicant a. Remove screws (1), lugs (2), washere (2); 
grease RBO140-012 (Rocketdyne), Specified then using: solenoid removal and installation tool 
lubrication methods are outlined in R-3896-3, T-5018259, remove valves (4, 5); then remove 
Volume I, packings (6, 8) and retainers (7, 9) from valves. 


23-3, DISASSEMBLING, 


23-4, Protect all parts from handling damage. 
Refer to figure 23-3 for parts and index numbers, 
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Part No, 
T~5026302 


T-5036718 
T-5037841 


T-5041500 
T-5041501 


T-5048259 


MT-109 
(Waugh), 
or 
equivalent 


Model 
521CR 
(Hewlett 
Packard 
Co), or 
equivalent 


Model 
G-12 
(Triad 
Trans- 
former 
Corp), or 
equivalent 


G3141 


G3143 


Nomenclature 


Pressure 
Test Fixture 


Assembly 
Tool 


Seal Removal 


Tool 
Actuator 
Installation 
Tool 
Assembly 
Jig 


Solenold 


Removal and 


Installation 
Tool 


Flowmeter 
(3/4-ineh 
inlet and 
outlet) 


EBlectronic 
Counter 


Trangformer 


Components 
Teat 
Console 


Components 
Adapter Set 


Use 
Adapts to four-way 
solenoid valve ports 
during pressure 
tests, 


Installs filter during 
assembly, 


Removes seat during 
disassembly, 


Removes und instalis 
actuator during 
repair, 


For assembly of 
override component 
parts, 


Removes and installs 
four-way start and 
stop valves. 


Provides & moans 
for measuring flow 
during timing and 
actuation tests, 


Provides a means 
for measuring flow 
during timing and 
actuation tests, 


Provides voltage 
cornpatibillty between 
flowmeter and 
electronic counter 
during timing and 
actuation tests, 


Provides hydraulic 
fuel contro] for 
testing four-way 
solenoid valve, 


Provides hardware 
for four-way solenoid 
valve test setups, 


Figure 23-1, Test Equipment and Special Tools 
for Four-Way Solenold Valve 


23-2 Change No, 22 - 15 February 1972 


Figure 23-2 deleted, 
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CAUTION 


THE FOLLOWING PARTS ARE SIM- 


LEGEND ILAR IN SIZE AND APPEARANCE. 
1 SCREW 21 POPPET = 3t SPOOL 41 GUIDE 1 PLUG MAKS, SURE CORKECT PART NUM- 
2 Lua 22 SPACER 52 SLEEVE 42 (DELETED) 514 INSERT BER PACKINGS AND) RETAINEHS 
3 WASHER 23 FILTER 33 SCREW 43 SPRUNG 51D INSERT ARE INSTALLED IN LOCATIONS 
4. VALVE 24 WASHER 34 WASIIER «= 44 (DELETED) 51C INSERT SHOWR: 
5 VALVE 25 PACKING 35 STOP 45 (DELETED) 52 PIN PACKING (29) P/N MS2U519-129 
6 PACKING 26 RETAINER 36 PACKING 46 ACTUATOR 53 BODY RETAINERS (30) P/N MS2)774=129 
7 RETAINER 27 CAP 47 RETAINER 47 PACKING 64 NAMEPLATE PACKING (36) P/N MS20813-222 
8 PACKING 28 WASHER 48 PISTON 48 PLUG RETAINER (3) P/N MS20774=222 
9 RETAINER 29 PACKING 39 SPRING 49 PACKING 
19 schEew 30 RETAINER 40 (DELETED) 50 RETAINER 556906-X-2 


Figure 23-3. Four-Way Solenoid Valve--Exploded View 
Change No, 9 - 31 July 1967 23-3 
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b. Remove the following parts from the start g. Remove cap (27), packing (25), retainers 
side of body (53): (28), and washer (28); then remove spool (31) 
and sleeve (32), Remove packings (29) and 


(1) Screws (10), washers (11), plate (12), retainers (30) from sleeve, 


cylinder (13), and spring (16), NOTE 
(2) Remove packing (14) and retainers (15) Spool (31) and sleeve (32) are 
from cylinder (13). matched parts and musi be retained 


! as an assembly, 


{ 


(3) Piston (17), packing (18), and retainers h. Remove plug (48), packing (47), plug (51), 


(19). packing (49), and retainers (50), 
(4) Seat (20), packing (14), retainers (15), {, Pins (52) and nameplate (54) need not be 
and poppet (21). removed unless damaged. 


(5) Spacer (22), seat (20), packing (14), ad-e CLEANING. 


retainers (15), filter (23), and washer (24). 23-6, Clean all parts of four-way solenoid 


valve for fue) service as outlined in R-3896~3, 
c. Repeat step b on the stop side of bady Volume I, except as follows: 


WARNING 


ad. Remove 2 screws (33) from stop (35) 
(diagonally opposite); then use assembly jig 
(T- 5041501), as a spring compressor, to re- 
move the other 2 screws (33), washers (34), 
and stop (35). Remove packing (29) and re- 
tainers (30) trom stop (35). 


The following procedure uses 
trichloroethylene which is a toxic 
solvent. Inhalation of Its vapors 
or projonged contact with the liquid 
can cause serious injury or death. 


e Compressed gas must not be used 
for drying or cleaning unless effec~- 
tlve chip guarding {6 used and 

Stop (35), piston (38), and guide (41) personal protection equipment {s 

are under gpring load. Care must Worn. 

be exercised when using assembly 

jig as a spring compressor to re- 

move stop (35). Spring !oad will be 
relieved as atop is removed, 


WARNING 


NOTE 


, Protectiva covers must be installed 
on all sealing surfaces, threads, and 
parts to protect from handling 


Remove piston (38), packing (36), re- damage and contamination, 
iajaeee (37), spring (39), guide (41), packing : 
(29), and retainers (30), a. Ultragonically clean filters (23) in tri- 


chloroethylene (MIL-T-27602) as follows: 
{. Remove spring (43), actuator (46), pack- 


ing (36), and retainers (37). (1) Install filter in ultrasonic unit so 
: flushing fluid will pass through filter in reverse 
CAUTION of the deaign direction of flow. 
Cap (27) must not be removed with (2) Turn on ultrasonic unit at a frequency 
plate (12) installed, since the cap of 20-40 ke, 


may contact the plate, resulting in 
damage to the cap. 
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R-3896-3 


Section XXHI1 


Volume 0 


(3) Clean filters for a minimum of 10 min- 
utes, Flush filter 4 times during the cleaning 
cycle, at approximate 2-minute intervals, with 
a mininium of 500 milliliters of Auid. 


(4) Turn off ultrasonic unit, 
b, Inspect filter for cleanness as follows: 


(1) Install filter in ultrasonic unit so 
flushing Muid will pass through filter, in design 
direction of flow, 


(2) Turn on ultrasonic unit at a frequency 
of 20-40 ke. 


(3) During u 10-minute cycle at approxi- 
mately 2-minute intervals, pass fluid through 
filter and collect four 500 milliliter samples of 
fluid in a clean container, 


Part Name and 


Index No. Inspecting 


Valve (4, 5) Panwege. 


Plate (12) 
couting, 


Cylinder (13) Damaged threads. 
Major diameter. 

Major inside diameter. 
Spring (16) Campressed lengths. 
Corrosion or cracks. 
Piston (£7) Major diameter. 


Seat (20) 


Deteriorated or damaged anodic 


Sealing surface must be free of 


(4) Turn off ultrasonie unit. 


(5) Perform a particle count of a minimum 
representative 500 milliliter sample of the 2 
liters of Fluid collected, Categorize ail parti- 
eles, regardless of shape, size, ratio, 
composition, ete in 50-100 micron and 101-300 
micron size ranges with no differentiation 
vetween a particle and a iiber, Acceptance 
erlteria for a 2 ter sample is as follows: 


Maximum allowable 
number of partictes 


50-100 550 
101-30) 40 


Micron size 


c, Repeat steps a and bh as required to 
obtain filter cleanness acceptability. 


Repairing 


re a A AN PD A TT SS A 


Replace. 


Replace anodic coating or iridite as 
outlined in R-3896-3, Volume I. 


Refer toR- 3896-3, Volume I for thread 
repair. 

Refer to figure 23-5. 

Refer to figure 23-5, 

Refer to figure 23-5. 

Replace. 


Refer to figure 23-5, 


Replace. 


nicks, scratches, and vther im- 
perfections which would impair 


its sealing function. 
Major diameter. 
Shank diameter. 

Smali inside diameter. 
Diameter. 


Poppet (21) 


Thickness, 


Refer to figure 23-5. 
Refer to figure 23-5. 
Refer to figure 23-5. 
Refer to figure 23-5. 


Refer to figure 23-5, 


Figure 23-4, Inspecting and Repairing Four-Way Solenoid Valve (Sheet 1 of 3) 
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Volume II 
Part Name and 
Index No, Inspecting Repairing 
Sharp corners, Replace. 
Sealing surface must be free of Replace, 


nicks, 3cratches, and other im- 
perfections which would impair 
{ts sealing function. 


Spacer (22) Deterlorated or damaged anadic Replace anodic coating or irldite as 
coating. outlined in R- 3896-3, Volume J. 
Major diameter. Refer to figure 23-5, 
Inside diameter. Refer to figure 23-5. 
Small inside diameter. Refer to figure 23-5. 
Filter (23) Damage. Replace. 
Cleanness., Refer to paiagraph 23-5, 
Cap (27) Damaged threads. Refer to R-38986-3, Votume I for 
thread repair. 
Deterioratad or damaged anodic Replace anodic coating or iridite ag 
coating. outlined In R- 3896-3, Volume I, 
Spool (31) Major diameter. ; Refer to figure 23-5. 
Meacked braze. Replace. 
Sleeve (32) Inside diameter. Refer to figure 23-5, 
Land diameter. Refer to figure 23-5, 
Piston (38) Piston head, Refer to figure 23-5, 
Piston shank. Refer to figure 23-5, 
Spring (39) Compressed lengths. Refer to figure 23-5, 
Corrosion or cracks. Replace. 
Guide (41) Inside small diameter. Refer to figure 23-5. 
Inside large diameter. Refer to figure 23-5, 
Spring (43) Compressed lengths, Refer to figure 23-5. 
Corrosion or cracks. Replace. 
Actuator (46) Major diameter. Refer to figure 23-5. 


Figure 23-4. Inspecting and Repairing Four-Way Solenoid Valve (Sheet 2 of 3} 
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R- 3896-3 Section XXIII 


Volume II 
Part Name and 
Index No, Inspecting Repairing 
Plug (48, 51) Major diameter. Refer to figure 23-5. 
Damaged threads. Refer to R-3896-3, Volume 1 for 
thread repair. 
Deteriorated or damaged anodic Replace anodic coating or iridtite as 
coating outlined in R-3896-3, Volume I. 
Body (83) Damaged threads. Refer to R-3896-3, Volume I for 
thread repair, 
Deteriorated ar damaged anodic Replace anodic coating or iridite as 
coating. outlined in R-3896-3, Volume I. 
Damaged inserts. Replace inserts as outlined in 
R-38096-3, Velume I. 
Spool sliding surface. Refer to figure 23-5. 
Valve mating surface, Refer to figure 23-5, 


Figure 23-4. Inspecting and Repairing Four-Way Solenoid Valve (Sheet 3 of 3) 


Part Name and Mininiuia Maximum 
Index No. Dimension (Inches except as noted) 


AANA LP PCLT TO SS PTE ery PUP i fee 


Cylinder (13) Major diameter. 0. 746 0.747 
Major inside diameter. 0. 499 0.501 
Spring (16) Compressed to 0. 943 Inch. 1.8 Ib 2.2 Ib 
Compressed to 0, 660 inch. 9.0 lb 11.0 lb 
Piston (17) Major diameter, 0. 496 0. 497 
Seat (20) Major diameter. 0. 746 0. 747 
Shank diameter. 0. 637 0. 639 
Small inside dlameter. 0.375 0.377 
Poppet (21) Diameter. 0. 497 0. 500 
Thickness, 0. 1245 0. 1250 
Spacer (22) Major diameter. 0. 746 0. 747 
Inside diameter, 0. 640 0. 641 
Small inside diameter. 0, 562 0. 564 
Spool (31) Major diameter. 1.250 1.451 
Sleeve (32) Inside diameter. 1. 249 1. 250 
Land diameter. 1. 746 1.747 
Piston (38) Piston head. 1. 748 1. 747 
Piston shank. 0. 299 0. 500 
spring (39) Compressed to 0. 910 inch. 10. 8 lb 13. 2 Ib 
Compressed to 0. 610 tnch. 13.17 Ib 16.17 Ib 


—_ 


Figure 23-5. Dimensional Limits for Four-Way Solenoid Valve (Sheet 1 of 2) 
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R-3896-3 


Volume 


Part Name and 


Index No, Dimension 


Inside small diameter. 
Inside iarge diameter. 


Guide {41} 


Spring (43) 


Actuator (46) Major diameter. 


Plug (48) Major dlameter. 
Plug (51) Major diameter. 
Body (53) Spool] sliding surface. 


Valve mating surface. 


Compressed to 2.082 tnchea. 
Compressed to 1, 832 Inches. 


Minimum Maximum 
(Inches except as noted) 
0. 502 0, 504 
1. 750 1.752 
133 1b 147 kb 
150 Ib 166 lb 
1. 746 1.747 
0.372 0.373 
0, 246 0, 247 
1, 749 1.751 
1, 124 1. 126 


Figure 23-5. Dimensional Limits for Four-Way Solenoid Valve Gheet 2 of 2) 


ad, Dry filters in an oven at 200°210° F fora 
minimum of 30 minutes or by purging with a 
regulated source of low presaure (less than 
30 psig) gaseous nitrogen (MIL-P- 27401) or 
clean, dry air conforming to the cleanness and 
humidity requirements of MIL-P-27401, 


23-7, INSPECTING AND REPAIRING, 


23-8, Inspecting the four-way solenoid valve 
consists mainly in determining that Individual 
parts have not been damaged by mishandling or 
wear. Refer to figure 23-4 and inspect 
Individual parts for goneral conditfon, clean- 
ness, damage to threads, corroston, distortion, 
nicks, burs, and scratches, Dimensional 
limits Mated In figure 23-5 form the guide to 
serviceability of parts. Minimum and maximum 
values are given, beyond which repair or 
replacement of parts ie required. 
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NOTE 


Spool (31) and sleeve (32) Msted in 
figures 23-4 and 23-5 are matched 
parts and must be retalned as an 
assembly, 


23-9, ASSEMBLING, 


23-10, The assembly procedures for the four- 
way solenold valve must be performed In the 
order listed, and all parts must meet cleaning 
requirements outlined in paragraph 23-5, The 
lubricant used in this procedure ia hydraulic 
fluid (MIL-H- 6606) unless otherwise specified. 
Specifled lubrication procedures (methods) are 
outHned in R-3896-3, Volume l. Refer to 
figure 23-3 for parta and index numbezs. 


R-3896~3 


Section XXIII 


Volume II 


CAUTION 


The following parts are similar tn 
appearance and size, The correct 
part number packings and retainers 
must be installed in the locations 
shown in figure 23-3, 
Packing (29), PN MS29513-129 
Retainer (30), PN MS28774-129 
Packing (36), PN MS2951%- 222 
Retainer (37), PN MS28774-222 


Make sure close diametral clear- 
ance parts are alined with body (53) 
bores when parts are installed, 
since excessive assembly force 

of misalined parts can damage 
bore surfaces and produce con- 
taminants that will result in 
incorrect operation of the four- 
way solenoid valve, 


NOTE 


To install internal parts of the valve 
that cannot be easily installed by 
hand, use tapered nylon rods, or 
equivalent, to facllitate installation 
and to prevent damage to parca, 


e The spool (31) and sleeve (32) must 
be retained as matched parts, 


a, Lubricate (Method M) packings (29) and 
Install packings and retainers (30) on sleeve 
(32), Lubricate spoo} and sleeve and install 
spool (31) In sleeve, 


b. Lubricate (Metliod M) packing (25) and 
{install packing and retainer (26) on cap (27), 


CAUTION 


Plate (12) must not be installed 
when installing cap (27), since the 
cap may contact the plate, resulting 
in damage to the cap, 


bA. Lubricate (Method A) cap (27) with 
lubricant grease KBO140-012 (Rocketdyne), 


CAUTION 


Care must be used when installing 
sleeve (32) into body (53) to avoid 
shearing packings (29), 


c. Install] sleeve (32), washer (28), and cap 
(27) into body (53), Torque cap to 80-120 fi-lb, 


d. Lubricate (Method N) packing (36) and 
install packing and retainers (37) on actuator 
(46). Lubricate actuator. 


dA, Lubricate (Method M) packing (29) and 
Install packing and retalners (30) on guide (41), 


CAUTION 
Care must be used when installing 
actuator (46) to avold Shearing 
packing (36). 
e, Aline actuator (46) with a holding tool and 


slide actuator past internal shoulders of body 
(53); then install spring (43). 
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f, Install legs of assembly jig (T-5041501) 
into 2 diagonal stud holes of body (53). 


g. Slide guide (41) down over legs inta body 


« 


h. Jubricate (Method N) packing (36) and 
inatall packing and retainers (37) on piston 


(38) 


i. Lubricate (Method M) packing (29) and 
install packing and retainers (20) on stop (35). 


j. Install spring (39) and piston (38) into 
guide (41) and stop (35) over assembly jig legs 
into guide (41), 


CAUTION 


Springs (43, 49) must be compressed 
ir, alinement lo prevent damage to 
packings and parts. 


k. Lubricate (Method A) screws (33) with 
lubric.nt grease RBO140-U12 (Rocketdyne). In- 
stall tor plate and jackscrew on aasembly fig 
legs, center leveling foot on stop (35), and 
compress springs (43, 39); then instali 2 


washers (34) and 2 screws (33). Tightenscrews. 


kA. Remove assembly jig and install remain- 


ing 2 washers (34) and 2 serewa (33). Torque 
4 screws to 100-140 in-1b. 


1. Lubricate (Method M) packing (49) and 
install packing and retainers (50) on plug (51). 
Install plug into body (53) on start solenoid end. 


m. (Deleted) 


n. Install washer (24) and filter (25) with 
assembly too) T-$036718 into body (53) at the 
start solenoid end, with valve in the horizontal 
position. Center washer on filter using a 
tapered nylon drift roa. 


o. Lubricate (Method M) packings (14), 
agyemble seats (20), spacer (22), poppet (21), 
packings (14), and retainerg (15), and uaing a 
drift rod for handling and applying steady pres- 
sure, install assembly in start solenoid end of 
valve. Ubgerve installation through start 
solenoid port. 


Section XXII 
Paragraphs 23-11 to 23-12 


_p. Lubricate (Method M) packings (14) and 
(Method N) packing (18). Assemble cylinder 
(13), packings (14), retainers (15), piston (17), 
spring (16), retainers (19), and packing (18), 
and install in start solenoid end of valve as ait 
assembly. 


q. Lunricate (Method A) screws (10) with 
‘ubricant grease RBO0140-012 (Rocketdyne). 
Install plate (12) on start solencid end of valve 
using vashers (31) and screws (10), Torque 
screws to 20-25 in-Ib. 


r. Repeat steps n through p for installation 
of parts indexed (13 through 24) into the stop 
solenoid end of valve. 


rA. Lubricate (Method M) packing (47) and 
install packing on plug (48). {nstall plug in 
hody (53), 


rB, Repeat step q to install parts indexed 
(10 through 12) on stop solenoid end of valve. 


s. Lubricate (Method M) packings (6, 8). 
Install retainers (7, 9) and packings (6, 8) on 
valves (4, 5). 


t. Lubricate (Method A) serev'r (1) with 
lubricant grease RBO14U-012 (Rocketdyne), 
Using solenold removal and installation tool 
T- 5048259, install valves (4, 5) in body (53) 
and secure with lugs (2), washers (3), and 
screws (1). ‘Torque screws to 50-70 in-lb; then 
gafetywire screws (1, 10, 32) and cap (27). 


23-11, TESTING, 
NOTE 


The four-way solenoid valve iests 
may be onitted if the equivalent tests 
are performed on the engine control 
valve as outlined in section XXII, 


23-12. This procedure outlines requirements 
for compiete testing of the four-way solenoid 
velve, using Components Test Console G3141 
and Components Adapter Set G3143. Any devia- 
tions, including the use of other test equipment, 
must be equivalent to the test requirements, 
safety standards, and equipment specified in 
this procedure, Prior to starting the test, 
install test plates on four-way solenold valve 
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Volume HI 
ag outlined in figure 23-6. Index letters are 7AU TION 
assigned to the valve ports for ease of identifi- 
cation in illustrations. Set up components test The four-way solenoid valve start 
console electrical patch-panels (figure 23-7) and solenoid must not be actuated until 
prepare console for use (figure 23-8). Refer to 800 psig minimuin pressure has 
paragraphs 23-13 through 23-18 for four-way been applied to PRESSURE port 
solenoid valve test procedures and see figures (A-B); otherwise, damage to the 
23-9 and 23-10 for test setups. Refer to figure spoo] can result. 


23-31 for a typical valve timing trace. Refer 
to section XXII fox four-way solenoid valve 
cutaway view. 


ree ARE AAR AL are eee tt ihe AER ATTIC EN EN SS oo SS SS Ar Ae 


Index Letter Valve Port Fixture Port Connection 
A-B PRESSURE 7 t-5028302-301  AN893-18D 
OPENING T+5026302~301 AN#93-18D 
D C LOSING T-5026302~-301 AN893-18D 
RETURN T-5026302- 113 AND 1005012 
F OVERRIDE None AND 10050-8 


SS NN tte ar tN eI EE EE Ee SS ET EE SE SS 


Figure 23-6, Preparing Four-Way Solenoid Valve for Testing 


DIGITAL SELECT 
VOLT METER 7 TLOWME TER 


HYDRAULIC 


| FLOW 
: 8 
. PNEUMATIC 
: 9 FLOW 
CHASSIS 
GROUND 
FLOWMETER FREQUENCY MONITOR PATCHING 
902610b-S-21 4 


Figure 23-7, Components Test Console Patch- Panel Requirements 
for Four-Way Solenoid Valve Testing (Sheet 1 of 3) 
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OR A A I TE AE he SY I ec 


TEST 


eoeaee S 


bs R 127A 128 SELECT 1 sine Kos 
40 ¥DC" << gt I 
POWER RANGE BANSE lYIE 
SUPPLY (|) PEtESt SELECT e 
D TEST 
— SELECT 
‘ 2 
2B 
VOLT METER AMMETER ie 
2F 
i 
wen 


20C as 
rates: © PRESSURE 
TRANSDUCERS 


28 VDC 
POWER 


BUPPLY TEST 


SELECT 
4 


SCOPE 
ate ; a. 
| sais >. 4x 


STOP 
CLOSING 


o-< 


QUT PUT 


* INPUT 
EXT 
SYNC 

SIGNAL 


INPUT 


~ START 
OPENING 


T EST 


F1-3-2-58 


ee 


a ne eat Pe 


Figure 23-7. Components Test Console Patch- Panel Requirements 
for Four-Way Solenoid Valve Testing (Sheet 2 of 3) 
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Patch+ From 
Cord J6- 
K3, (@) 1B 
K4, 09 ic 
K3. 1E 
3088-17) IF 
K4, 09 iP 
K5. 09 iR 
xs. @) OE 
3088-17) oF 
K3, (a) 4c 
K3, (a) 2L 
K3, (a) 2M 
3. (a) 3C 
K3. (a) 3G 
3086-14 3L 
Kg, (a 4G 
K3, (a) 4K 


(a) Use any cable length required. 


R-3896-3 
Volume II 


+ Input Ext K3. (a) 1A 
Sync (on K4. 09 11c 
Scope) 

3M K4. 09 17M 

20M 

BL 


(b) Diode patch-cord must be connected with red lead on same side as (+). 


Figure 23-7, Components Test Console Patch-Panel Requirements 


for Four-Way Solenoid Valve Testing (Sheet 3 of 3) 
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ae Panel Control Position Indication/Remarks | 
NOTE 


The presa-to-operate switch-lights located on the Components Test 
Console G3141 operate on and off by alternately pressing the face of 
the switch. Make sure switch-Jights are pressed only as necessary 
in order to obtain the specified indication. 


PRE-POWER TURN ON 
POWER DISTRIBUTION 


PRESS/TEMP MONITOR 
DC POWER SUPPLY 


ELECTRICAL CONTROL 


OSCILLOSCOPE 
DIGITAL VOLTMETER 


TEST CELL ELECT. 
CUTLETS 


CBi (30 AMP) 
CB2 (10 AMP) 


CHANNEL SELECT 
AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MILLIAMPERES RANGE 
SELECT 


VOLTS RANGE SELECT 
VOLTAGE ADJUST 


INTENSITY 

115 V/230 V 

100 KC STD INT/EXT 
POWER 

Connector J701 


Connector J702 


Connector J703 


Connector J704 


Connev‘or J705 


CAUTION 


Pulled out 
Pulled out 


OFF 
Down (off) 
Midposition 


Fully counter- 
clockwise 


OFF 


FULL DECREASE 


POWER OFF 
115V 

INT 

Down (off) 
Capped 

~able BB52752 
Resistor plug 
3088-9 

Cable BB5275! 


Capped 


Console main power off. 
Electrical utility out- 


lets power off, 


At rear of unil. 


At rear of unit. 


For start and stop 


solenoids. 


Temperature indicator 


Joad. 


For pressure trans-~ 


ducers. 


Check that facility pneumatic and hydraulic supplies to console are off. 


i AO oe, 


Figure 23-8, Preparing Components Test Console for Use 
for Four-Way Solenoid Valve Testing (“leet 1 of 6) 
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Section XII 


Indication/Remarks 


Console main power 


Electrical utility out- 
lets power on. 


Approximately two~ 
thirds of way between 


R-3896-3 
Volume IT 
Panel Control Pasition 
POWER TURN ON , 
POWER DISTRIBUTION CB1 (30 AMP) Push in 
on, 
CB2 (10 AMP) Push in 
DNC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT 2 
0 and 3. 
ELECTRICAL CONTROL POWER 


Figure 23-8, 


24-14 


VOLTS-RANGE SELECT D (0-39) 


MILLIAMPERES-RANGE A (0-500) x 2 
SELECT 


TEST SELECT 1 


TEST SELECT 2 


TEST SELECT 3 


TEST SELECT 4 


TEST SELECT 5 


TEST SELECT 6 


(a) If indication is not ag specified, press switch-light. 


Preparing Components Test Console for Use 
for Four-Way Solenoid Valve Testing (Sheet 2 of 6) 
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POWER light on. 
AC INPUT light 
on, \@ 


None. 


None, 


Light 1 off. Timing 
and START SOLE- 
NOID control. (a) 


Light 2 OFF. Tim- 
ing and STOP SOLE- 
NOI) control, ‘4 


Light 3 off. Digital 
voltmeter return and 
transducer power 
control. '4 


Light 4 OFF, Tim- 
ing power control.{a 


Light 5 OFF. Trans-~ 
ducer signa: and og- 
cilloscope input 
controls 


Light G QFF, (Not 
: Nad 


used, 


R 3896-3 
Volume II 


rte ler 


Control Position 


A a a A A a a I ER A TES A 


TEST SELECT 7 


TEST SELECT 8 


VOLTAGE ADJUST INCREASE 


HYDRAULIC CONTROL HYDRAULIC SYSTEM 


BYPASS 


HYDRAULIC SYSTEM 
SUPPLY 


TEST CELL SUPPLY ''A" 
TEST CELL SUPPLY "'B" 


FLOW MONITOR SHUT- 
OFF 


LOW FLOW BYPASS 


OSCILLOSCOPE FOCUS Arrow up 
VERTICAL POSITION Arrows up 
HORIZ. POSITION Arrow up 
INTENSITY Arrow horizontal 

(to left) 

Power light On 

DIGITAL VOLTMETER 115 V/230 V 115V 
100 KC STD INT/EXT INT 


— 


(a) If indicatioa is not aa specified, press switch-light. 


ae 


STORE/DISPLAY DURING DISPLAY 
COUNT 


rt op 


Section XX 


{ndication/Remarks 


Light 7 OFF. Hy- 
araulic flow monitor 
control (a) 


Light 8 OFF. Pneu-~ 
matic flow monitor 
control,.\4 


VOLTS meter indt- 
cates 28 +0. 5 volts. 
open. @) 


{ 
cLosE, 


VENT. ) 
vent, ) 


cuose, 


cLose, 


Adjust later for hest 
focus. 


Adjust later for best 
position. 


Adjust later for best 
position. 


Adjust iater for best 
intensity, Allow 
30-ininute warmup 
period before use. 


To right of cathode 
ray tube, 


At rear of unit. 


At rear of unit. 


At rear of unit, 


Figure 23-8, Preparing Components Test Console for Use 


for Four-Way Solenoid Valve Testing (Sheet 3 of 6) 
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Section XXIII R-3896-3 
Volume IT 


en re TS 


Panel Control 


cer eet 


RANGE 
FUNCTION 
ATTENUATION 
SAMPLE PERIOD 


SAMPLING RATE 
POWER 
RESET 

NOTE 


Allow digital voltmeter to warin up for at leagt 30 minutes 


prior to use. 


ELOW MONITOR TEST 

DIGITAL VOLTMETER STORE/DISPLAY 
DURING COUNT 
RANGE 
FUNCTION 
ATTENTUATION 


SAMPLE PERIOD 


SAMPLING RATE 


tn Oe rR YA eT Re EE 


Figure 23-8, Preparing Components Test Console for Use 
for Four-Way Solenoid Valve Testing (Sheet 4 of 6) 
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Position 
100V 
VOLT 
Midposition 
1 SEC 100 PER 
STOP 
ON 


Presa 


DISPLAY 


100V 
FREQ 
Midposition 


1 SEC 
100 PER 


Arrow up 


Indication/Remarks 


If digital voltmeter 
indicates OVER- 
LOAD, wait at least 
one minute before 
resetting. 


Digital voltraeter 
indicates 00.0000 to 
00,0001 volt. 


At rear of unit. 


Readjustment may 
be necesaary during 
teat to obtain con- 
aistent readings. 
Refer to digital volt- 
meter manual. 


R-3896-3 Section XXII 


Volume II 
° Panel Contro] ‘ Position Indication/Remarks 
OSCILLOSCOPE A VERT. SENSITIVITY 1 VOLT/CM/DC 


A VERT. SENSITIVITY Arrow horizontal 
VERNIER to right 


B VERT. SENSITIVITY 1 VOLT/CM/DC 


B VERT. SENSITIVITY Arrow up 


VERNIER 

SWEEP TIME HORIZ. 5 MILLISEC/CM 

SENS. 

SWEEP TIME HORIZ. CAL Fully clockwise. 


SENS. VERNIER 

CHANNEL A POLARITY POS. UP 
VERT. PRESENTATION CHOP 
TRIGGER LEVEL AUTO 


TRIGGER LEVEL SYNC. EXT 


DC-AC yale 
GROUND STRAPS Ground 
(A and B) 

X1 SWP. - X5 EXP, X1 SWP. 


PNEUMATIC PREPARATION 
a. Make sure that console is in the following condition: 
(1) Vent valves closed, 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
(4) Regulators closed. 
(5) Utility and test cell outlets capped. 


b. Supply facility gaseous nitrogen to console. 


2 ee (eR ee rete ere er NL, 


as SSE ELAN HP 


Figure 23-8, Preparing Components Test Console for Use 
for Four-Way Solenoid Valve Testing (Sheet 5 of 6) 


Change No, 2i - 12 November 1971 23-17 
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Paragraphs 23-13 to 23-13A Volume II 
Panel Control Position Indication/Remarks 


c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 
d. ON PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF yalve. 
WARNING 


SYSTEM PRESSURIZED lights (located on console and in 
test cell) come on to indicate pressure downstream of con- 
sole regulators when individual panel SHUTOFF valves are 
opened. Safety precautions specified in R-3826-3, Volume J, 
must be followed to make sure that personnel are safe when 
working with pressurized systems. 


Figure 23-8, Preparing Components Test Console tor Use 
for Four-Way Solenoid Valve Testing (Sheet 6 of 6) 


23-13, LEAK-TEST, e The lines used in the test setup are 
1/2-inch flex hose unless otherwise 
23-13A, O-Ring Seating Test. specified, The correct line sizes, 
without any restrictions, must be 
WARNING used in the test setup. Any restric- 
tions or the use of Hines smaller than 
Components Test Console G3141 specified in the test setup can cause 
and Components Adapter Set G3143 damage to the valve during testing or 
must be operated by authorized can give unacceptable test results, 
personnel trained in the use of 
the equipment, b, Using HYDRAULIC CONTROL panel, 
perform the following: 
Procedure. Result 
Procedure Result 
a, Prepare Com- None, 
ponents Test Console (i) Close HIGH None, 
G3141 and four-way PRESS SHUTOFF and 
soleacid valve for use MED PRESS SHRUT- 
as outlined in paragraph OFF valves, 
23-12; then connect 
four-way solenoid valve (2) Press HY- CLOSE light on and 
to concole (figure 23-9). DRAULIC SYSTEM OPEN light off, 
Close hand valve BYPASS switch-light. 
between OPENING port 
(C) and CLOSING port (3) Press HY- OPEN light on and 
(D), Open hand valve DRAULIC SYSTEM CLOSE light off. 
at RETURN port (E). SUPPLY switch-light, 
CAUTION bA. Using MED PRESS FUEL COMPATIBLE 


panei, apply pressure to accumulator as follows: 
The four-way solenoid valve start 
solenoid must not be actuated until] (1} Close VENT None. 
800 psig minimum pressure has and SHUTOFF valves, 
been applied to PRESSURE port 
(A-B); otherwise, damage to the 
spool can result, 


23-18 Change No, 22 = 15 February 1972 


ome 


Procedure 


(2) Adjust PRES-~- 
SURE REGULATOR 
until REG SUPPLY 
PRESSURE gage 
indicates 600 +50 psi. 


(3) Slowly open 
SHUTOFF valve. 


(4) Close SHUT- 
OFF valve; then close 
PRESSURE 
REGULATOR, 


c. Slowly apply 
facility hydraulle 
supply pressure 
until SUPPLY 
PRESSURE gage 
indicates 2,000 +100 
psi, 


cA, On HYDRAU- 
LIC CONTROL panel, 
press TEST CELL 
SUPPLY "A" 
switch« light, 


d. On HIGH PRESS 
FUEU COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS gage 
indicates 1,700 +50 psi, 


R-3896~3 
Volume II 


Result 


MED PRESS FUEL 
COMPATIBLE panel 
pressurtzed, 


Accumulator pre- 
charged to 600 +50 psig, 


REG SUPPLY PRESS 
gage decreases to 
Zero, 


SUPPLY PRESSURE 
gage must indicate 
2,000 +100 psi. 


SUPPLY lght on and 
VENT light off, 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CON- 
TROL panels 
pressurized, 
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Section XXII 


23-18A/23-18B 


R-3896-3 
Volume Il 


Procedure Result 
ce. On HYDRAULIC PRESSURE MONITOR 
CONTROL panel, slow- gage must indicate 
ly open HIGH PRESS 1,500 +100 pai. 
SHUTOFF valve until 
on HYD DIFF PRESS 
MONITOR panel, 
PRESSURE MONITOR 
gage indicates 
1,500 +100; then close 
SHUTOFF valve. 


f. (Deleted) 


VOLTS meter must 
indicate 23 +0.5 volts. 


g. On ELECTRICAL 
CONTROL panel, make 
sure that VOLTS meter 
indicates 28 40.5 volts. 


h. On ELECTRICAL Light 1 un and START 
CONTROL panel, press SOLENOID energized. 
TEST SELECT 1 
switch-light. 


i. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 3 and 2 
switch-lights. 


Light 1 off and START 


Lights 2 and 1A on and 
STOP SOLEBROID 
energized. 


j. On ELECTRICAL Lights 2 and 1A off 
CONTROL panel, press and STOP SOLENOID 
TEST SELECT 2 deenergized., 
switch-Llight. 


k. On HYDRAULIC 
CONTROL panei, press 
TEST CELL SUPPLY 
"A" gwitch-light. 


SUPPLY light off and 
VENT light on. 


1. (Deleted) 


Same as steps cA and 
# through k, 


m. Perform steps 
cA and g through k 
20 times. These ateps 
constitute one cycle. 
Duration of each cycle 
must be approximately 
2 minutes. 


SOLENOID deenergized. 


Section 


WARNING 


The following procedure uses 
cleaning compound which is volatile. 
Use in a well- rentilated area since 
the vapors dispiace the oxygen in 
the air, resulting in suffocation, 


Procedure 


n. After 5th, 10th, 
and 15th cycle, inspect 
valve for external leak- 
age. If leakage is 
observed, wipe wetted 
area clean with a cloth 
dampened with cleaning 
compound (MIL-C~814902), 
or equivalent. 


o. After 20th cycle, 
inspect valve for exter~ 
nal leakage, 


p. If there is no 
external leakage after 
completion of 20 cycles, 
depressurize valve as 
outlined in steps q 
through u, then perforin 
surface wetting leak- 
test. 


q. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage 
indicates zero; then open 
SHUTOFF and VENT 
valves. 


r. On HYDRAULIC 
CONTROL panel, open 
HIGH PRESS SHUTOFF 
valve. 


s, On HYD DIFF 
PRESS MONITOR panel, 
open PRESSURE MONI- 
TOR shutoff valve until 
gage indicates zero; 
then close valve, 


Result 


None. 


Reject valve if 
age exists, 


None. 


HIGH PRESS F 
COMPATIBLE 
depressurized. 


AXUI 


leak- 


UEL 
panel 


HYDRAULIC CON- 
TROL panel depres- 


surized. 


PRESSURE MONITOR 
gaze must indicate 


zero. 
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23-19 


Section XT 
Paragraph 23-13B 


Procedure 


t, Reduce facility 
hydraulic supply 
pressure to zero. 


R-3896-3 
Volume II 


Result 


SUPPLY PRESSURE 
gage indicates zero. 


u. Using HYDRAULIC CONTROL panel, 


perform the following: 


{1} Close HIGH 
PRESS SHUTOFF valve. 


(2) Press TEST 
CELL SUPPLY "A" 
swilch-light. 


{3) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


(4) Press HY- 
DRAULIC SYSTEM 
BYPASS switch~-light, 


v. If testing is 
being terminated for 
the day, on MED 
PRFSS FUEL 
COMPATIBLE panel, 
open VENT valve. 


None. 


SUPPLY light off and 
VENT light on. 


CLOSE light on and 
OPEN light off, 


OPEN light on and 
CLOSE light off, 


Accumulator precharge 
decreases to zero. 


23-13B, Surface Wetting Leak-Test. 
WARNING 
Components Test Console G3141 and 
Components Adapter Set GO143 must 


be operated by authorized personnel 
trained in the use of the equipment, 


a. Prepare Com- 
jonents Test Consale 
G3141 and four-way 
solenoid valve for use 
as outlined in paragraph 
23-12; then,except as 
noted, connect four-way 
solznoid valve to con- 
sole (figure 23-9), 
Change test line from 
0-§000 PSIG HYD 
MON INLET fitting 
to AP HYD MON 
UPSTREAM INLET 
fitting and uncap AP 
HYD MON DOWN- 
STREAM INLET, 
Close hand valve 
between OPENING 
port (C) and CLOSING 
port (D), 


23-20 


None. 
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CAUTION 


The four-way solenoid vaive start 
solenoid must not be actuated until 
800 psig minimum pressure has 
been applied to PRESSURE port 
(A-B); ctherwise, damage to the 


spool can result, 
The lines used in the test sctup ave 


1/2-inch flex hose unless otherwise 


specified. 


The correct line sizes, 


without any restrictions, must be 


used in the test setup, 


Any restric- 


tions or the use of lines smaller than 
specified in the test setup can cause 
damage to the valve during testing or 
can give unacceptable test results, 


b. Using HYDRAULIC CONTROL panel, 


perform the following: 
Procedure 


(1) Close HIGH 
PRESS SHUTOFF and 
MED PRESS SHUTOFF 
valves, 


(2) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-light. 


(8) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


c. Slowly aoply 
facility hydraulic 
Supply pressure 
until SUPPLY 
PRESSURE gage 
indicatee 500 :25 psi. 


cA, On HYDRAU- 
LIC CONTROL panel, 
press TEST CELL 
SUPPLY "A" 
switch-light. 


d. On MED PRESS 
FUEL COMPATIBLE 
panel, open VENT 
vaive; then adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS gage 
indicates 25 +5 psi. 


Result 


None. 


CLOSE light on and 
OPEN light off, 


OPEN light on and 
CLOSE light off, 


SUPPLY PRESSURE 
gage must indicate 
500 +25 psi, 


SUPPLY light on and 
VENT light off, 


MED PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CON- 
TROL panels 
pressurized. 


Procedure 


e. On ITYDRAU- 
LIC CONTROL panel, 
slowly open MED 
PRESS SHUTGOFF valve 
until on HYD DIFF 
PRESS MONITOR panel, 
DIFFERENTIAL PRES- 
SURE gage indicates 
3to 7 psi, then close 
SHUTOFF valve, 


f. (Deleted) 


g. Hold pressure 
on vaive for a 10- 
minute tnterval; then 
on HYDRAULIC CON. 
TROL panel, press 
TEST CELL SUPPLY 
"A" switch-lght. 


h. Inspect valve 
exterior for wet 
surfaces, 


R-3896-3 
Volume H 


Result 


DIFFERENTIAL 
PRESSLRE gage must 
indicate 3-7 psi. 


VENT ght on and 
supply light off. Valve 
depressurized, 


If valve surfaces 

are dry, proceed to 
functional tests (para- 
graph 23-14 through 
23-18). If valve sur~ 
faces are wet, proceed 
to step i, 


WARNING 


The following procedure uses 
cleaning compound which is volatile, 
Use in a well-ventilated area since 
the vapors displace the oxygen ir 
the air, resulting in suffocation, 


i. Wipe wetted 
Surfaces dry witha 
clean cloth dampened 
with cleaning compound 
(MIL-C-81 302), 


j. Repeat steps cA 
and g through i a maxi- 
mum of 5 times, 


jA, On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
zero; then open SHUT- 
OFF and VENT valves, 


iB, On HYDRAULIC 
CONTROL. panel, open 


HIGH PRESS SHUTO”"F 
valve, 


None. 


Reject the valve if wet 
surfaces are observed 
after the fifth 10-minute 
pressure interval, 


HIGH PRESS FUEL 
COMPATIBLE panel 
depressurized. 


HYDRAULIC CON- 
TROL panel 
depressurlzed, 


Paragraph 23-14 


Procedure 


7C, On HYD DIFF PRESSURE MONITOR 
PRESS MONITOR gage must indicate 
panel, open PRESSURE zero, 
MONITOR shutoff valve 
until gage indicates 
zero; then cloge valve, 


jD. Reduce facility SUPPLY PRESSURE 
hydraulic supply pres- gage indicates zero, 
sure to zero, 


jE, Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH 
PRESS SHUTOFF valve, 


(2) Press TEST 
CELL SUPPLY "A" 
switch-light, 


(3) Press HY-~ 
DRAULIC SYSTEM 
SUPPLY switch-Nght, 


(4) Cress HY- 
DRAULIC SYSTEM 
BY PASS switch-light, 


k, Change test line 
from AP HYD MON 
UPSTREAM INLET to 
0-5000 PSIG MON IN- 
LET, Cap AP HYD 
MON DOWNSTREAM 
INLET fitting. 


Result 


None, 


SUPPLY light off and 
VENT light on. 


CLOSE Sight on and 
OPEN light off. 


OPEN light on and 
CLOSE light off, 


None, 


External Leak Test, 


et re rae erie 


WARNING 


Components Test Console G3141 and 
Components Adapter Set G3143 must 
be operated by authorized personnel 
trained in the use of the equipment. 


23-14, 


a. Prepare Com-~ None, 
ponents Test Console 
G3141 and engine 

coutrol valve for use 

as outlined in paragraph 
23-12; then connect 
four-way solenoid valve 
to console (figure 23-9), 
Close hand valve between 
OPENING port (C) and 
CLOSING port (PD). Open 
hand valve at RETURN 
port (E). 
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Section XXUI R-3uls-3 


————— 


Voluine II 
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OP BOB NCET RV EU 7 
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Figure 23-9, Four-Way Solenold Valve External Leak-Test Setup 
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Volume I 


CAUTION 


The four-way solenoid valve start 
solenoid must not be actvated until 
800 psig minimum pressure has 
been applied to PRESSURE port 
(A-B); otherwise, damage to the 
Spoo] ran result, 


The lines used in the test setup are 
1/2-inch flex hose unless otherwise 
specified, The correct line sizes, 
without any restrictions, must be 
used in the lest setup, Any restric- 
tions or the use of lines smaller than 
specified in ihe test setup can cause 
damage to the valve during testing or 
fan give unacceptable test results, 


b. Using HYDRAULIC CONTROL panel, 
perform the following: 


Procedure Result 
(1) Close HIGH None, 


PRESS SHUTOFF and 
MED PRESS SHUTOFF 


valves, 

(2) Press HY- CLOSE light on and 
DRAULIC SYSTEM OPEN light cff, 
BYPASS switch-light, 

(3) Press HY- OPEN light on and 
DRAULIC SYSTEM CLOSE light off. 


SUPPLY switch-light, 
bA. Using MED PRESS FUEL COMPATIBLE 


panel, apply pressure to accumulator as fcllows: 


(1) Close VENT None, 
and SHUTOFF valves, 


(2) Adjust PRES» MED PRESS FUEL 
SURE REGULATOR COMPATIBLE panel 
until REG SUPPLY pressurized. 

PRESS gage indicates 
600 250 psi. 


(3) Slowly open Accurmvlator pre- 


SHUTOFF valve, charged to GOO 150 paig, 


(4) Close SHUT- REG SUPPLY PRESS 
OFF valve; then close = gaye decreases to 


PRESSURE zerg, 
REGULATOR, 

c. Slowly apply SUPPLY PRESSURE 
facility hydraulic fage must indicate 
supply pressurc 3,000 +56 psi, 


unttl SUPPLY PRES. 
SURE gape indicates 
3,000 450 psi, 


Procedure Result 


d, On HYDRAU- VENT light off and 
LIC CONTROL panel, SUPPLY light on, 
oress TEST CELL 
SUPPLY "A" 
switen-light, 


e, On HIGH PRESS HIGH PRESS FUEL 
FUEL COMPATIBLE COMPATIBLE and 
panel, open VENT HYDRAULIC CONTROL 
valve; then adjust panels pressurized, 
PRESSURE REGULA- 

POR uilil REG SUPPLY 
PRESS gage indicates 
2,700 +100 psi. 


f, On HYDRAULIC PRESSURE MONITOR 


CONTROL panel, gage must indicate 
slowly open HIGH 2,975 425 psi, Valve 
PRESS SHUTOFF pressurize’, 


valve until PRESSURE 
MONITOR gage indi- 
cates 2,475 +25 psi; 
then cluse SHUTOFF 
valve, 


g Maintain 2,475 No leakage is allowable. 
125 psi at PRESSURE 
port (A-B) and check 
for external leakage. 


h. On ELECTRICAL VOLTS meter must 
CONTROL panel, make indicate 28 +0.5 volts, 
sure that VOLT. meter 
indicates 28 10.5 volts, 


i. On ELECTRICAL Light 1 on and START 
CONTROL panel, SOLENOID energized. 
press TEST SELECT 
1 switch -lght. 


j- Maintain 2,475 No leakage is allowable. 
+29 psi at PRESSURE 
port (A-B) and check for 
external leaiage, 


k. On ELECTRICAL Light 1 off and START 
CONTROL panel, press SOLENOID deenergized. 
THST SELECT 1 and2 Lights 2 and JA on and 
switeh-lights. STOP SOLENOID 

energized. 


l. Maintain 2,475 No external leakage is 
425 pst pressure at allowabte. 
PRESSURE port (A-B) 
and check for external 
leakage. 
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Procedure 


R-3896-3 
Volume II 


Regult 


m. On HYDRAULIC PRESSURE MONITOR 


CONTROL panel, 
slowly open MED 
PRESS SHUTOFF 
valve until PRES~ 
SURE MONITOR gage 
indicates 600 +10 pai; 
then close SHUTOFF 
valve. 


n. On HIGH 
PRESS FUEL COM- 
PATIBLE panel, 
adjust PRESSURE 
REGULATOR until 
REG SUPPLY 
PRESS gage indicates 
§00 +10 psi. 


o. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
2 svitch-light. 


p. Open hand 
valve between UPEN-- 
ING port (C) and 
CLOSING port (D), 
Close hand valve at 
RETURN port (EB). 


q. Maintain 600 
410 psi pressure at 
PRESSURE part 
(A-B) for 2 minutes 
minitnum; then check 
for leakage. Open 
hand valve at 
RETURN port (E). 


r. On HYDRAU- 
LIC CONTROL pene), 
open MED PRESS 
MIUTOF valve antil 
PRESSURE MONITOR 
gage indicates Zera; 
then close SHUTOFF 
valye. 


ad~ 24 


fage must indicate 
600 +10 psi. Valve 
pressure reduced. 


HIGH PRESS FUEL 
COMPATIBLE panel 
pressure reduced. 


Lights 2 and 1A off and 
STOP SOLENOT) 
deener ized. 


None. 


No external leakage is 
allowable, 


PRESSURE MONITOR 


gage must indicate zero. 


Valve depressurized. 
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Procedure 


gs. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
2,475 425 psi. 


Result 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTRGL 
panels pressurized. 


t. Using HYDRAULIC CONTROL panel, apply 
pressure to OVERRIDE port (F) as follows: 


(1) Press TEST 
CELL SUPPLY "A" 
switch-light, 


(2) Press TEST 
CELL SUPPLY "B" 
switch-light. 


u. Maintain 2, 475 
+25 psi pressure at 
OVERRIDE port (F) 
for 2 minutes mini- 
mum; then check for 
leakage. 


vy. On HYDRAULIC 
CONTROL panel, open 
MED PRESS SHUTOFF 
valve until PRESSURE 
MONITOR gage indi- 
cates sero; then close 
SHUTOLFF valve. 


w. On HIGH PRESS 
FUR], COMPATIBLE 
panel, adjust PRES-~ 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
Zere. 


x. Reduce facility 
hydraulic supply 
pressure to Zero. 


SUPPLY light off and 
VENT light on. PRES- 
SURE port (A-B) 
depressurized. 


VENT light off and 
SUPPLY Light on. 
OVERRIDE port (F) 
pressurized. 


No external leakage is 
allowable. 


PRESSURE MONITOR 
gage must indicate zero. 
OVERRIDE port (fF) 
depressurized. 


HIGH PRESS FUEL 
COMPATIBLE pane} 
depressurized, 


SUPPLY PRESSURE 
gage indicates zero. 


R- 3866-3 
Volume II 


y. Using HYDRAULIC CONTROL panel, 
perform the following: 
Procedure Result 
(1) Press TEST 
CELL SUPPLY "B" 
switch-light, 


SUPPLY light off and 
VENT light on. 


(2) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-light. 


CLOSE light on and 
OPEN light off. 


(3) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-light, 


OPEN light on and 
CLOSE light off. 


vA, On MED 
PRESS FUEL 
COMPATIBLE 
panel, open VENT 
valve, 


Accumulator precharge 
decreases to zero, 


4. Romove engine None, 
contro] valve from 
external leak-test 


setup. 
23-15, Internal Leak-~- Test, 
WARNING 


Components Test Console G3141 and 
Components Adapter Set G3143 must 
be operated by authorized per sonnel 
trained in the use of the equipment, 


a. Connect four- None. 
way solenoid valve 
to console (figure 
23-Q9A). 
CAUTION 


The four-way solenoid vaive start 
solencid must not be actuated until 
800 psig minimum pressure has 
been applied te PRESSURE port 
(A-B); otherwise, damage to the 
spool ran result. 


Section XXII 
Paragraph 23-15 


@ The lines used in the test setup are 
1/2-inch flex hose unless otherwise 
specified. The correct line sizes, 
without any restrictions, must be 
used in the test setup. Any restric- 
tions or the use of lines smaller than 
specified in the test setup can cause 
damage to the valve during testing or 
can give unacceptable test results. 
Procedvre Result 

DVM indicates 

KCO00NG0-000001. 


b, Prepare digital 
voltmeter (DVM) for 
flow monitor test 
(figure 23-8) and 
press RESET switch. 

c. Open hand None, 
valves at RETURN 
port (E) and belween 
OVERRIDE port (F) 
and HYDRAULIC 
OUTLET "B'. Close 
hand valve at OVER- 

RIDE port (F), 


d. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-Jight. 


CLOSE light on and 
OPEN light off, 


(2) Press HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


OPEN light on and 
CLOSE light off, 


dA. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to accumulator as follows: 


(1) Close VENT 
and SHUTOFF valves, 


N:ne, 


MED PRESSURE FUEL 
COMPATIBLE panel 
preee ized. 


(2) Adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
600 +50 psi, 
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Procedure 


(3) Slowly open 
SHUTOFF valve. 


(4) Close SHUT- 
OFF valve; then 
close PRESSURE 
REGULATOR, 


e, Slowly apply facil- 
iry hydraulic supply 
pressure until! SUPPLY 
PRESSURE gage indi- 
cates 3.000 +50 psi. 


f. On HYDRAULIC 
CONTROL panel, press 
TEST CELL SUPPLY 
"A" awitch-light. 


fA. On HIGH PRESS 
FUEL COMPATIBLE 
panel, onen VENT valve, 
then adjust PRESSUPE 
REGULATOR until REG 
SUPPLY PRESS gage 


indicates 2,700 +100 psi. 


fB. On HYDRAULIC 
CONTROL panei, slowly 
open HIGH PRESS 
SHUTOFF valve until 
PRESSURE MONITOR 
gage inclicates 2,475 +25 
pai; then close SHUT- 
OFF valve. 


fC. On HYDRAULIC 
CONTROL panel, press 
LOW FLOW BYPASS 
switch-light. 


NOTE 


R-3896-3 
Volume IT 


Result 


Accumulator pre- 
charge to 800 +50 


psig. 


REG SUPPLY 
PRESS gage 
decreases to zero, 


SUPPLY PRESSURE 
age muat indicate 
3,000 189 psi. 


VENT light off and 
SUPPLY light on. 


HIGH PRESS FUBI, 
COMPATIBLE and 
HYDRAULIC CON- 
TROL panels 
presaurized. 


PRESSURE MONITOR 
gage rust indicate 
2,476 +25 psi. Valve 
pressurized. 


CLOSE light off and 
OPEN light on. 


For all leakage tests (steps g, 1, m, 
p, andy), start leakage measure- 
ments 3 ralnutes after pressurization 
and continue for 1 minute. 


e A graduated cylinder 24-464-51 may 
be used to measura fluid. 


23-26 
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Procedure 


g. Measure and record 
leakage fram RETURN 
port (B). 


h, On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 1 switch- 
light. 


is Measure and record 
leakage from RETURN 
port {E). 


j. On HYDRAULIC 
CONTROL panel, press 
FLOW MONITOR SHUT- 
OFF switch-light. 


k. Close hand valve 
at RETURN port (E). 


1. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 2 and 7 
awitch-lights. 


m. On digita! voit- 
meter (DVM) panel, 
pregs RESET switch; 
then record leakage 
from RETURN port (&), 


n. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 1 switch- 
light. 


o. On HYDRAULIC 
CONTROL vanel, slowly 
open MED PRESS SHUT- 
OFF valve witil PRES- 
SURE MONITOR gage 
indicates 2,000 +20 psi; 
then close SHUTOFY 


valVe. 


p. Close hand valve 
bstween OVERRIDE 
port (Ff) and HYDRAULIC 
OUTLET "B" and slowly 
open hand valve at 
OVERRIDE port (F); then 
mecasure and record 
leakage. 


Result 


Maximum allowable 
leakage is 200 cc/m. 


Light 1 on and START 
SOLENOID energized. 


Maximum allowable 
leakage is 200 cc/m. 


CLOSE light off and 
OPEN light on. 


None. 


Lights 2, 7, and tA 
on and STOP SOLE- 
NOID energized. 


DVM indication must 
not exceed an equiva- 
lent of the maximum 
allowable leakage of 
1.230.3 gpm, 


Light 1 off and START 
SOLENOID ceener- 
gized. 


PRESSURE& MONI- 
TOR gage must 
indicate 2,000 +20 
psi. Valve pressure 
reduced. 


Maximum allowable 
leakage is 5 cc/m, 
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Procedure 


q. Close hand valve 
at OVERRIDE port (F). 


r. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 2 and 7 
switch-lights. 


3. On HYDRAULIC 
CONTROL panel, open 
MED PRESS SHUTOFF 
valve until PRESSURE 
MONITOR gage indicates 
zero; then close SHUT- 
OFF valve. 


t. Open hand valve 
at RETURN port (E). 


tA. On HYDRAULIC 
CONTROL panel, press 
FLOW MONITOR SHUT- 
OFF switch-light. 


tB. Open hand valve 
between OVERRIDE 
port (F) and HYDRAU- 
LIC OUTLET "B". 
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Result 
None. 
Lights 2, 7, and 1A 


off and STOP SOLE- 
NOID deenergized. 


PRESSURE MONI- 
TOR gage must 
indicate zero. 

Valve depressurized, 


None. 


OPEN light off and 
CLOSE tight on. 


None. 


u., Using HYDRAULIC CONTROL panel, 
apply pressure to OVERRIDE port (F) as 


followa: 


(1) Press TEST 
CELL SUPPLY "A" 
switch~lLight. 


(2) Fress TEST 
CELL SUPPLY "B" 
switeh-light. 


(3) Slowly open 
HIGH PRESS SHUTOFF 
valve until PRESSURE 
MONITOR gage indi- 
cates 1, £00 +15 psi: 
then close SHUTOFF 
valve, 


v. Measure and 
record leakage from 
RETURN port (F). 


SUPPLY light off 
and VENT light on. 


VENT light off and 
SUPPIY light en. 


PRESSURE MGNI- 
TOR gage must 
indicate 1,500 415 
psi. OVERRIDE 
port (F) pressurized. 


Maximum ellowabie 
leakage is § ce/m. 


Procedure 


w. Cn HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage 
indicates zero; then open 
SHUTOFF and VENT 
valves. 


x. On HYDRAULIC 
CONTROL panel, open 
HIGH PRESS SHUTOFF 
valve. 


y. On HYD DIFF 
PRESS MONITOR panel, 
open PRESSURE MONI- 
TOR shutoff valve until 
gage indicates zero: 
then close valve. 


z. Reduce facility 
hydraulic supply pres- 
sure to Zeru. 


aa, 
perform the following: 


(1) Close HIGH 
PRESS SHUTOFF valve, 


(2) Press TEST 
CELL SUPPLY "B" 
switch-light. 


(3) Press HYDRAU- 
LIC SYSTEM SUPPLY 
switch-light, 


(4) Press HYDRAY- 
LIC SYSTEM BYPASS 
switch-light, 


aaA, On MED PRESS 
FUEL COMPATIBI E 
panel, open VENT valve. 


ab, Remove valve 
trom test setup. 


ac. If four-way 
solenoid valve testing 
is terminated, secure 
equipment as outlined 
in paragraph 23-19, 


ad, Install protective 
elnsures, Refer to 
paragraph 24-2, 
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Result 


HIGH PRESS FUEL 
COMPATIBLE panei 
depressurized. 


HYDRAULIC CON- 


TROL panel 


depressurized. 


PRESSURE MONI- 
TOR gage must 


indicate zero. 


SUPPLY PRESSURE 
gage indicates zeru. 


None. 


Using HYDRAULIC CONTROL panel, 


SUPPLY light off 
and VENT light on, 


CLOSE light on and 
OPER light off, 


OPEN light on and 
CLOSE light off. 


Accumulater pre- 
charge decreases 


lo zero, 


None, 


None, 


Nowe, 
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Section XXIII 
Paragraphs 23-16 to 23-17 


23-16. TIMING- AND ACTUATION-TEST, 


Proc edure Reguit 


a. Make sure that None. 
Components Test Con- 
sole G3i41 and four-way 
solenoid valve are 
prepared for use as 
oullined in paragraph 
23-12. 

b. Connect four-way None, 
solenold valve to console 
(figure 23-10). Close 
hand valve between 
OPENING port (C) and 
CLOSING port (D). On 
PNEU/HYD UTILITY 
PNL, close hand valve 
between outlets A and B, 


CAU TION 


The lines used in the test setup are 
1/2-inch flex hose unless otherwise 
specified. The correct. line sizes, 
without any restrictions, must be 
used in the test setup. Any restric- 
tions or the use of lines smaller 
than specified in the test setup can 
cause damuge to the valve during 
testing or can give unacceptable 
test result, 

c, Prepare external None, 

flowineter, transformer, 

and clectronic counter 

foi uperation as outlined 

in instruction manuals 

supplied with eaci unit, 


d. Using HYDRAULIC CONTROL panel, 
perform the following: 
(1) Close HIGH None, 
PRESS CHUTOFF and 
MED PRESS SHUTOFF 
valves. 


(2) Press TEST 
CELL SUPPLY "A" 
ewitch- light. 


SICPLY light on and 
VENT light off, 


(3) Press HYDRAU- CLOSE light on and 
LIC SYSTEM BYPASS OPEN light off, 
ewitch-light. 
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Procedure Result 


(4) Press HYDRAU- 
TIC SYSTEM SUPPLY 
switch-light. 


OPEN light on and 
CHOSE light off. 


e. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to accumulator as follows: 


(1) Close VENT and 
SHUTOFF valves. 


None. 


MED PRESS FUEL 
COMPATIBLE panel 
pressurized, 


(2) Adjust PRES- 
SURE REGUL... °OR until 
REG SUPPLY PRESS 
gage indicates 600 250 
psi. 


Accumulator pre- 
charged to 600 +50 
psig. 


REG SUPPLY PRESS 
gage decreasea to 
zero, 


(3) Slowly open 
SHUTOFF valve. 


(4) Close SHUTOFF 
valve; then cloge PRES- 
SURE REGULATOR. 


SUPPLY PRESSURE 
gage must indicate 
2,000 +50 psi. 


{, Slowly apply 
facility hydraulic supply 
pressure until SUPPLY 
PRESSURE gage indi- 
cates 2,000 +50 psi. 


23-17. Timing-Test. 


a. Using ELECTRICAL CONTROL panel, 
perform the following: 


CAUTION 


The four-way solenold valve start 
solenoid must not be actuated until 
800 psig minimum pressure has been 
applied to PRESSURE port (A-B); 
otherwise, damage tu the spool can 
result, 


(1) Adjust VOLTAGE None. 
ADJUST knob until 
VOLTS meter indicates 
15-17 volis. 


(2) Turn MILLI- 
AMPERES meter RANGE 
SELECT switch to B 
(9-500). 


None. 
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Figure 23-10, Four-Way Solenoid Valve Timing- and Actuation-Test Setup 
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b, ande. (Deleted) 


Procedure Resul! 


d. Open hand valve None. 
vetween OPENING port 

(C) and CLOSING port 

(D). 


e. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 


h. Using ELECTRICAL CONTROL panel, 


perform the following: 
Procedure 


(1) Press TEST 


SELECT 1 switch-light. 


Monitor OPENING port 
(C} and CLOSING port 
(D) pressure. 


Result 


Light 1 on and 

START SOLENOID 
energized. OPEN- 
ING port (C) pressure 
must be within 50 psi 
of PRESSURE port 


TROL panel as followa: 


(1) Close SHUTOFF 


valve and open VENT 
valve, 


(2) Adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
1,500 £100 psi, 


f. On HYDRAULIC 


CONTRGL panel, slowly 


open HIGH PRESS 
SHUTOFF valve to 


establish 1,150 +20 psig 


differential pressure 
between PRESSURE 
port (A-B) and RETURN 
port {E), and simuita- 
neously adjust hand 


valva between CLOSING 


port (D) and OPENING 
port (C) to establish 
1040.25 gpm. Close 
NIGH PRESS SHUTOFF 
valve. Record flow. 
Monitor OPENING port 
(C) and CLOSING port 
(1D) pressure. 


On PRESSURE/ 
TEMPERATURE 
MONITOR panel, turn 
CHANNEL SELECT 
switch to 3. Record 
temperature. 


23-30 


Change No. ai 


None, 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CON~ 
TROL. panels 
pressurized, 


HYD MED PRESS 
MONITOR panel 
PRESSURE MONI- 
TOR "A" and 
PRESSURE MONI- 
TOR "B" gages must 
indicate 1,150 +20 
psi differential 
pressure. External 
flowmeter counter 
must indicate an 
equivalent to 
1040.25 gpm. 
CLOSING port (D} 
pressure must be 
within 50 psi of 
PRESSURE port (A-B) 
pressure, and CPEN- 
ING port (C) pressure 
must be within 50 psi 
of RETURN port (£) 
pressure. 


TEMPERATURE 
INDICATOR indicates 
hydraulic flow 
temperature. 


- 12 November 1971 


(A-B) pressure, and 
CLOSING port (D) 
pressure must be 
within 50 pst of 
RETUBN port (E) 
pressure. 


NOTE 


If OPENING port (C) pressure and 
CLOSING port (D) pressure are 
nearly equal, the main spool] has not 
fully shuttled. 

(2) Adjust VOLT- None. 
AGE ADJUST knob until 
MILLIAMPEKES meter 
indicates 300 +50 

milliamperes. 


(3) Wait 10 seconds 
and press T'EST SELECT 
1 switch-light. 


Light 1 off and 
START SOLENOID 
deenergized. 


(4) Press TEST 
SELECT 2 switch-light. 
Monitor OPENING port 
{C) and CLOSING port 
(D) pressure. 


Lights 2 and 1A on 
and STOP SOLENOID 
energized, CLOSING 
port (D) pressure 
must be within 50 psi 
of PRESSURE port 
{A-f) pressure, and 
OPENING port (C) 
pressure must be 
witinn 50 psi of RE- 
TURN port (EB) 
pressure. 

(5) Adjust VOLT- None. 
AGE ADJUST knob until 
MILLIAMPERES meter 

indicates 300 £59 milli- 
amperes. 


Procedure 

(6) Wait 10 seconds 
and press TEST SELECT 
2 switeh-light. 


i. Repeat step h nine 
times, 
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Result 


Lights 2 and 1A off 
and STOP SOLENOID 
deenergized. 


Same result as step 
h. 


iA. Make sure that differential pressure and 
flow requirements specified in step f are main- 


tained. Readjust, 
results of step f. 


as necessary, to obtain 


j. Prepare cacillescope for timing- and 
acluation-test (figure 23-8) and perform the 


following: 


(1) Adjust INTEN- 
SITY and FOCUS 
switches to sharpest 
trace, 


(2) Acie VERTI- 
CAL POSITION A and 
NORIZ,. PORT TION 
switches until yertical A 
trace is (a first grid on 
left and fourth from 
bottom, 

(3) Adjust VERT'I- 
CAL POSITION B switch 
until vertical B trace is 
at same position as 
vertical A trace, 


None. 


None. 


None. 


(4) Adjust TRIGGER None. 


LEVEL switch to arrow 


f just off of AUTO position. 
NOTE 


Oscilloscope sensitivity may have to be 
readjusted to obtain suitable trace. 


k. On ELECTRICAL 
CONTROL panel, presa 
TEST SELECT 3 and 4 
switch-lbphta. 


NOTE 


Lights 3 and 4 on. 


The resulta of steps 1 and n are re- 
corded using camera supplied with 
Camponents Test Console G3141. 
Refer to instruction manual for 


operation, 
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@ Camera viewing visor to be clased 
when in standby condition, 


Procedure 


1, On FLECTRICAL 
CONT ROW panel, press 
TEST SELECT 1 switch- 
light. Measure and 
record operating tire, 
Monitor OPENING port 
(C) and CLOSING port 
(D) pressure, 


Result, 


Light 1 on and START 
SOLENOID energized, 
MILLIAMPERES 
meter must indicate 
300 +50 milliamperes. 
Operating time must 
not exceed 50 milli- 
seconds. QPENING 
port (C) pressure 
must be within 50 psi 
of PRESSURE port 
(A-B) pressure, and 
CLOSING port (D) 
pressure must be 
within 50 psi of 
RETURN port (£) 
pressure, 


NOTE 


ff OPENING port (C) pressure and 
CLOSING port (L)) pressure are 


nearly cqual, 
not fully shuttled. 


the main spool nas 


® The operating time is measured 
from stort of traces to end of pres- 
sure huiidup at OPENING port (C). 
(Figure 13-11 shows a typical trace.) 
End of pressure bulldup is defined as 
the initial time the pressure (race 
reaches the eventual stabilized 


pressure, 


m. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 1 switch- 
hight. 


n, On ELECTRICAL 
CONTROL, panel, press 
TEST SELECT 2 switch- 
light. Measure and 
record operating time, 
Monitor OPENING port 
(C) and CLOSING port 
{D) pressure. 
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Light 1 off and 
START SOLENOID 
deenergized, 


Lights 2 and 1A on 
and STOP SOJENOID 
energized. MILLI- 
AMPERES metor 
must indicate 300 
+50 milliamperes. 
Operating time must 
not exceed 50 milli- 
seconds, CLOSING 
port (D) pressure 
must be within 50 psi 
of PRESSURE port 
(A-13) pressure, and 
OPENING port (C) 


23-31 


Section XXII 
Paragraph 23-18 


Provedure Result 


pressure must be 
within 50 psi of 
RETURN port (E) 
pressure, 

NOTE 


The operating time is measured 
from star. of traces tu end of pres- 
sure buiicup at CLOSING port (2). 
{Figure 23-11 shows a typical trace.) 
End of pressure buildup is defined as 
the initial time the pressure trace 
reaches the . ventual stabilized 
pressure, 

o, On HLECTRICAL 
CONTROL panel, press and 1A off and STOP 
TEST SELECT 2, 3, SOLENOID deaner- 
and 4 switch-lights. grand, 
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Figure 23-11, Four-Way Solenold Valve 
TNrming Traces (Typical) 
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23-18. Actuatlon-Test, 


a. On ELECTRICAL CONTROL panel, per- 
form the following: 


CAUTION 


The four-way solenoid valve start 
sojenoid must not be actuated until 
800 psig minimum: pressure has been 
applied to PRESSURE port (A-B); 
otherwise, damage to the spool can 
result. 


Procedure 
(1) Adjust VOLT- None. 
AGE ADJUST knob until 
VOLTS meter indicates 
28 20.3 valts. 


Result 


(2) Turn MILLI- None. 
AMPERES meter RANGE 
SELECT switch to 
A (0-500) x 2, 


b. (Deleted) 


ec. Donot change None, 
adjustment of hand valve 
between OPENING port 
(C) and CLOSING port 
(D). 


d, On HIGH PRESS 
FUEL, COMPATIBLE 
pane), close PRESSURE 
REGULATOR and open 
SHUTOrF valve, 


e. On HYDRAULIC HY) MED PRESS 
CONTROL pancl, slowly MONITOR panel, 
open HIGH PRESS SHUT- PRESSURE 
OFF valve to establish MONITOR "A" and 
800 110 psig differential PRESSURE 
pressure between PRES- MONITOR "B" gages 
SURE port (A-B) and must indicate 800 410 
RETURN port (E); then psi differential 
close HIGH PRESS pressure, 

SHUTOFF valve, 


eA, On ELECTRICAL CONTKOL panel, 
perform the following: 


(1} Press TEST 
SELECT 1 switch- light, 
After a minimum of one 
minute, record current 
required to energlac 
START SOLENOD, 


REG SUPPLY PRESS 
gage indicates zero. 


Light J on and 
START SOLENOID 
eneigized, Current 
required to energize 
START SOLENOID 
must not exceed 550 
milliamperes. 
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Procedure Result 

Light 1 off and 
START SOLENOID 
deenergized, Light 
2 on and STOP 
SOLENOID energized, 
Current required 

to energize STOP 
SOLENOiD must not 
exceed 550 millt- 
amperes, 


(2) Press TEST 
SELECT 1 and 2 switch- 
lights, in order listed, 
After a minimum of one 
minute, record current 
required to energize 
STOP SOLENOID. 


(3) Press TEST 
SELECT 2 switch-light, 


Light 2 off and 
STOP SOLENOID 
deenergized, 


{. Prepare oscilloscope for timing and 
actuation test (figure 23-8) and perform tie 
following: 


{1) Turn SWEEP 
TIME HORIZ. SENS, 
switeh to 10 MILLISEC/ 
CM. 


None. 


(2) Turn SWEEP None, 
TIME HORIZ. SENS. 
VERNIER switch ta 


CALIB, 
v. and h. (Deleted) 
NOTE 


The results of steps i and k are 
recorded using camera supplied 
with Components Test Console 
G3141. Refer to instruction 
manual for cperation. 


@ Camera viewing visor is to be 
closed when in standby condition. 


i, On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 3, 4, 
and 1 switch-lights, in 
order listed. Measure 
and record pressure 
actuation time from 
CLOSING port (D) to 

OPENING port (C). 


Lights 3, 4, andi 

on and START 
SOLENOID energized, 
CLOSING port (D) 
and OPENING port 
(C) pressures must 
reverse within one 
second, 


NOTE 


Section XXUI 


Pressure reversal time is measured 
from start of traces to end of pressure 
buildup at OPENING port (C). (figure 
23-11 shows a typical trace.) End of 
pressure buildup Is defined as the 
initial time the pressure trace reaches 
the eventual stabilized pressure. 


Procedure 


j. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 1 switch- 
Jigtht, 


k. On SLECTRICAL 
CONTROL panel, press 
TEST SELECT 2 switch- 
light. Measure and 


record pressure actuation 


tinte from OPENTWIG port 
(C) to CLOSING port (D), 


NOTE 


Result 


Light 1 off and 
START SOLENOID 
deenergized, 


Lights 2 and 1A on 
and STOP SOLENOID 
energized. OPEN- 
ING port (C) and 
CLOSING port (D) 
pressurcs must 
reverse within 

one second. 


Pressure reversal time is measured 
from start of traces to end of pressure 


buildup at CLOSING port (D), 


(Figure 


23-11 shows a typical trace.) End of 
pressure buildup is defined as the 
initial time the pressure tvace reaches 
the initial stabilized pressure. 


l. Gn ELECTRICAL 
CONTROL panel, press 
TEST SELECT 2, 3, 
and 4 switen-lights, 


m. On HIGH PRESS 
FUEL COMPATIBLE 
panel, close SHUTOFF 
valve and open PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
1,500 +100 psi. 


n. On PNEU/HYD 
UTILITY PNL, verify 
that hand valve between 
outlets A and Bis 
closed, 
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Lights 2, 3, 4, and 
1A off and STOP 
SOLENOID deener- 
pized. 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CON- 
TROL panels 
pressurized, 


None, 


23-33 


Section XXII 


Procedure 


nA, Remove plug 
from hose connected to 
HYDRAULIC UTILITY 
“B" and connect hose 
to valve OVERRIDE 
porl (F), 


a, On HYDRAULIC 
CONTROL panel, press 
TEST CELL SUPPLY 
“B" switch-light and 
slowly open HIGH 
PRESS SHUTOFF valve 
until on HYD MED 
PRESS MONITOR 
panel, PRESSURE 
MONITOR "'B"' gage 
indicates 1,350 
(+20, -0) psi; then 
close HIGH PRESS 
SHUTOFF valve. 


p. On ELECTRICAL 
COD’ SROL panel, press 
TEST SELECT 1 switch- 
light. Monitor OPEN- 
ING port(C) and CLOSING 
port (D) pressure. 


NOTE 


R-3896-3 
Yolume 


Result 


None, 


PRESSURE port 
{(A-B) and HYDRAU- 
LIC OUTLET "B" 
pressurized. 
SUPPLY light on 
and VENT ight off. 


Light 1 on and 
START SOLENOID 
energized, OPENING 
port (C} pressure 
must be within 50 psi 
of PRESSURE port 
(A-B) pressure, and 
CLOSING port (D) 
pressure must be 
within 50 psi of 
RETURN port (E) 
pressure. 


If OPENING port (C) pressure and 
CLOSING port (D) pressure are nearly 
equal, the main control spool has not 


fully shuttled. 


q. On PNEU/HYD 
UTILITY PNL, slowly 
open hand valve hetween 
outlets A and B until] 
OPENING post (@) and 
CLOSING port (D) 
pressures reverse, 
Record pressure. 
Monitor OPENING 
port (C) ard CLOSING 
port (D) pressure. 


293-34 


On HYD DIFF PRESS 
MONITOR panel, 
PRESSURE MONI- 
TOR gage must not 
exceed 1,350 pst, 
CLOSING port (1) 
pressure must be 
within 50 usi of 
PRESSURE port 
(A-B) pressure, and 
OPENING port (C) 
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Procedure 


r. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 1 switch- 
light. 


s. On HIGH PRESS 
FUEL COMPATIBLE 
panel, close PRESSURE 
REGULATOR and open 
SHUTOFF valve, 


t. Reduce farility 
hydraulic supply 
pressure to zero. 


Result 


pressure must be 
within 50 psi of 
RETURN port (E) 
pressure, 


Light 1 off and 
START SOLENOID 
decnergized, 


REG SUPPLY 
PRESS gage 
decreases to 
ZCrO. 


SUPPLY PRESSURE 
gage indicates zero. 


u. On HYDRAULIC CONTROL panel, per- 


form the following: 


(1) Slowly open 
HIGH PRESS SHUTOFr 
valve, 


(2) Press TEST 
CELL SUPPLY "A" 
switch- light, 


(3) Press THST 
CELL SUPPLY "B" 
switch- light. 


(4) Press HYDRAU- 
LIC SYSTEM BYPASS 
switch-light, 


(5) Press HYDRAU- 
LIC SYSTEM SUPPLY 
switch-light. 


¥. On HYD HIGH 
PRESS MONITOR panel, 
open return shutoff 
valve. 


w. On MED PRESS 
FUEL COMPATIBLE 
panel, open VENT valve. 


None, 


VENT light on and 
SUPPLY light off. 


VENT light on and 
SUPPLY Ught off. 


OPEN light on and 
CLOSE light off. 


CLOSE light on and 
OPEN light off, 


PRESSURE MONI- 
TOR "A" gage 
decreases to zero. 


Accumulator pre- 
charge decreases 
to zero, 


R-3896-3 Section XXIII 
Volume 0 
Procedure Result k. On ELECTRICAL CON ’COL panel, press 
Pe a — TEST SELECT switch-lights so that all lights 
x, Remuve valve None, are off; then press POWER ON switch-light. 
from test setup. 
1 Turn DC POWER SUPPLY off, 
y. If four-way None, 
solenoid valve testing m. On POWER DISTRIBUTION panel, pull 
is terminated, secure out ciretlt breakers, 
equipment as outlined 
in paragraph 23-19, 23-21. START AND STOP SOLENOID VALVES 
556508 AND 550011. * 
z. Install protective None, 


closures, Refer to 
paragraph 23-2, 


23-19, SECURING TEST EQUIPMENT, 


23-20, After four-way solencid valve testing 
is completed and valve is removed from test 
setup, secure equipment as follows: 


a. Reduce facility gaseous nitrogen supply 
to zero. 


b, On PNRU SOURCE CONTROL panel, 
close NITROGEN SOURCE SHUTOFF valve. 


c, On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve; then 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure, 


e, Close all shutoff valves, regulators, and 
utllity valves. 


f, Make sure that all pressure gages indicate 
zero; then close all vent valves. 


g. Cap utility panel and test cell pane) out- 
lets and connectors, 


h. Turn oscilloscope power and digital 
voltmeter power off. 


1. Move TEMPERATURE indicator switch 
to OFF, 


j. On HYDRAULIC CONTROL panel, presa 
switch-lights so that HYDRAULIC SYSTEM 
BYPASS lght indicates OPEN and remaining 
lights indicate CLOSE or VENT. 


23-22. The following procedures contain the 
disassembling, cleaning, inspecting and repair- 
ing, assembling, and testing information 
required to maintain the start and stop solenoid 
valves. Refer io R-3896-4 for protective 
closures. See figure 23-12 for test equipment 
and apecial tools, 


Part No. Nomenclature Use 
Cal4l Components Test Provides elec- 
Congole trical power and 
hydraulic pres- 
sure for testing 
start and stop 
solenoid valves. 
G3143 Components Provides hard- 


Adapter Set ware for testing 
start and stop 


solenoid valves, 


No number In-line filter Filters 
(10 micron hydraulic fluid 
nominal, 25 used for 
micron pressurizing 


absolute, and 
2,500 psig 
operating 
pressure) 


start and stop 
solenoid valves, 


555308 Used for flush- 
ing cleaning 
compound 

thr ough 


solenoids, 


Fixture (Seat) 
(Modified) 


88-555267, Housing Provides mani- 

or fold for leak 

equivalent testing start and 
stop solenold 
valves, 


Figure 23-12, Test Equipment and Special 
Tools for Start and Stop Solenoid Valves 
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23-23. OSASSEMBLING, 


23-24, See figure 23-13 and disassemble start 
or slop solenoid valves to requtred level as 
follows: 


a. Hold valve with receptacle down tu pre- 
vent armature (4) and iprings (5) from falling 
out; then remove seat «1) from solenold (8). 


b. Remove rings (2) and packing (3) from 
seat (1), 


c. Visually inspect installed armature (4), 
cavity, and passages for any contamination, 
discoloration, corrosfon, or damage to deter- 
mine Lf solenold valve will require further 
disassembly, 


d. If further disassembly of the solenotd 
valve {s required to clean armature, springs, 
and internal passages of the solenoid, or to 
roplace parts, perform steps e and f, 


NOTE 


Armature (4) is functionally mated 
to solenoid (6) and seat (1) during 
normal operation of the valve. The 
armature, solenoid, and seat 
should be kept as a matched set. 
The armature should algo be kept 
in the same position as it was 
removed, with the ends ortented 

to the naated solenold end and seat 
end, 


e. Remove armature (4) from solenoid (6), 


{. Using tweezers, remove 3 springs (5) 
from spring cavities in solenold (6), 
23-25, CLEANING 
23-26. Cleaning solenoid valves is divided into 
two parts, depending on the depth of disassem- 
bly. Lf only the seat (1), rings (2), and packing 
(3) were removed, perform ateps a through c. 
tf the entire solenold valve was disassembled, 
perform the complete cleaning procedure, 
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i Scat 3.) Packing 5 Springs 
2 Ring A Armature 6 Solenoid 


Figure 23-13. Start and Stop Solenoid 
Valves--Exploded View 


WARNING 


The following procedure ures clean- 
ing compound (MIL-C-81302), which 
is volatile, Use ina well-ventilated 
area since the vapors displace the 
oxygen in the air, resulting in 
suffocation. 


a. Hand~clean exterior of valve before dis- 
assembling and seat (1) after disassembling 
with a lint-free clceth or brush molstened with 
cleaning compound (MIL-C-81302), 


| ob, Dry valve and seat as outlined in 
' R-3806-3, Volume I, 


c, Clean new rings (2) and packing (3), 
before assembling, as follows: 


| (1) Immerse rings and packing in a 3.0 to 

' 3.5 percent by volume solution of cleaning com- 
‘pound Turco 4215 (Turco Products) or cleaner 

| 101A (Leeder Chemicals, Inc) in water heated 

| to 130° to 150° F and scrub each part with a 

| nylon~brigstle brush for a minimum of one 


minute, 
| 


(2) Immersion-rinse each part in delonized 
water, heated to 190° to 150° F, for a minimum 
of 2 minutes. 


(3) Spray-ringe each part with fillered 
deionlzed water for a mlnimum of one minute. 


(4) Dry each part as outlined in R-3896-3, 
Volume I for a minimum of 2 minutes, 


NOTE 
Steps d through aa are only re- 
quired if the armature (4) and 
springs (5) were removed from 
the solenoid (6), 


d. Install electrical plug on solenoid valve as 
follows: 


(1} NA5-27556 T1038 on the 556509 stop 
solenold using RD261- 2006-0010 gasket, 


(2) NA5-27556 T1238 on the 556511 start 
solenold using an RD261- 2006-0012 gasket. 


NOTE 
The electrical plug RD gaskets 
must be used only once (to clean 
one solenoid valve); then replaced. 


e. Install fixture (modified seat 555309) in 


polenold (6), Do not use rings (2) and packing |” 


(3). 
WARNING 


The following procedure specifles 
trichloroethylene (MIL-T- 27602), 
cleaning compound (MIL-C-81302), 
or chemical agent (RB0210-013), 
Trichloroethylene is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious Injury or death, Cleaning 
compound and chemical agent are 
volatile solvents, Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation, 


f. Connect a source of cleaning solvent 
(trichloroethylene MIL~T-27602, cleaning 
compound MIL-C-81302, or chemical agent 
RBO0210-013 Rocketdyne) to fixture; then flush 
solvent through solenold internal passages for 
a minimum of one minute, 


Section XXIII 


g Remove fixture (modified seat 555309) 
from solenoid (8). 


CAUTION 


Parts must be handled carefully 
and must not contact each other 
or hard objects duzing handling 
or ultrasonic cleaning, since 
damage to parts can result, 


h. Clean solenoid (6), springs (5), armature 
(4), and seat (1) ultrasonically for a minimum of 
5 minutes at a frequency of 20-40 ke using 
cleaning solvent. Rotate solenoid (6) pertodically 
during wltrasonic cleaning to get effective clean- 
ing throughout all intemal passages. 


i. Remove solenotd (6), springs (5), arma- 
ture (4), and seat (1) irom ultrasonic unit, 


j. Connect source of cleaning solvent to 
solenold inlet passage (0.062 inch dlameter 
hole), A 10 micron absolute filter is recom- 
mended for use in end of line that connecté to 
solenoid, to keep any particles In flushing 
system from entering solenoid. 


k. Using cleaning solvent, flush solenoid 
internal passages from inlet passage for a 
minimum of one minute. 


1. Install fixture (modified seat 555309) in 
solenoid (6), Do not use rings (2) and packing 


). 


m, Connect source of cleaning solvent to 
fixture; then flush solenoid internal passages 
for a minimum of one minute, 


n, Remove fixture (modified seat 555309) 
from solenoid (6). 


oO. Hold solenoid (6) with electrical connector 
up; then flush large Internal cavity, spring 
cavities, and threaded area with cleaning solvent. 


p. Connect source of cleaning solvent to 
solenoid inlet passage (0,062 inch diameter 
hole); then flush solvent through solenoid inter- 
nal passages for a minimum of one minute, 
Collect last 50 45 milliliters of solvent from 
solenoid outlet passage (internally threaded 
end) ina clean millipore f{lluration apparatus. 
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q. Clean fixture (modified seat 555309) with 
cleaning solvent; then install it in solenoid (8). 
Do not use rings (2) and packing (3). 


r, Connect source of cleaning solvent to 
fixture; then flush solvent through solenold 
internal passages for a minimum of one minute, 
Collect last 50 #5 milliliters of solvent [rom 
solenoid inlet pansage (0.062 diameter hole) in 
a clean millpore filtration apparatus, 


& Process and perform a particle count on 
combined fluid sarnplea ((90 milliliters) col- 
lected in steps p and r to determine if Internal 
passages of solenoid (6) mect the following 
cleanness requirements: 


Maxtraum Number of Particles 


Size Range Allowed Per 100 ee of 


Microns | Fluid Sample ‘4 f 
10 a5 100 

26 - 50 20 

51 - 100 5 
101 - 300 1 

> 300 0 


(a) The allowable number of particles in a given 
size range may exceed the value specified If 
there Is an equal or greater reduction in num- 
ber in the larger size range. 


t. Repeat solenoid valve cleaning yrocess 
outlined in steps £ through ¢ as required to meet 
solenold valve cleanness requirements specified 

: in step &. 


u. Remove fixture (modified seat 555309) 
from solenold (6). 


v. Hold solenoid (6) with electrical connector 
up; then flush large internal cavity, spring 
cavities, and threaded area with cleaning 
solvent, 


w, Remove electrical plug from solenoid, 
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x. Thoroughly rinse asringe (5), armature 
(4), and seat (1) with cleaning solvent for a 
minimum of one minute, 


y. Dry solenoid (6), springs (5), armature 
(4), and seat (1) 4a a Vacuum oven (approximate- 
ly 26 inches of Ig) at 170° 220° F for a minimum 
of 15 minutes, or purge dry with filtered 
gaseous nitrogen (MIL-P-27401) for a minimum 
of 2 minutes, 


z. Inspect solenoid (6), springs (5), arma- 
ture (4), and seat (1) as follows: 


(1) Visuaily inspect all fluld contacting sur- 
faces, drilled passages, and threaded areas 
using a GO-watt (minimum) bulb at a distance of 
24 inches maximum for any particles not re- 
moved during cleaning. 


(2) Using @ stereomicroscope with a mag- 
nification of 20-30x, Inspect the following 
solenold (8) drilled passages for any particles 
not removed during cleaning: 


(a) Inlet passage (0,062 inch diameter) 
at right angle to solenoid centerline, 


(bo) Threaded {nsert (0.030 inch diameter) 
along solenoid centerline, 


{c) Inlet passage (0.059 inch diameter) 
upstream of insert along centerline, 


(d) Three spring cavities (0.053 inch 
diameter). 


(e) Two common passajres (0,082 inch 
diameter) downstream of ingert at right angles 
to centerline, 


aa. Package parts immedlately after clean- 
ing, drying, and {napecting and apply appropriate 
decals or labels indicating cleanness condition 
of parts, 
23-27, INSPECTING AND REPAIRING, 
23-28. Inspect and repair start or stop sole- 
noid valyes as follows: 


a. Inspect exterlor of valve before dis- 
assembling for general condition, cleanness, 
distortion, corrosion, nicks, burs, and 
scratches. 


oe 
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b. Inspect valve parts alter disussembly as 
follows: 


(1) Visually Inapect seating surfaces of 
solenold (6), armature (4), and seat (1) for 


general condition, cleanness, corrosion, nicks, 


burs, and scratches, 


(2) Visualy inspect solenoid (6), arma~ 
ture (4), and seat (1) flow pi.sBages for any 
obstructlons or contaminants; also inspect 
other surfaces and threads for general condi- 
tion, cleanness, distortion, corrosion, nicks, 
burs, and scratches, 


(3) Vigually inspect springs (5) for burs, 
contamination, and feathered ends, 


c. Replace or repalr damaged parts as 
follows: 


(1) Replace seat (1) or armature (4) if 
damaged, 


(2) Debur springs (5) as necessary to 
remove burs or feathered ends that could break 
off and become a contaniinant, 


(3) Return valve or solenoid (6) to raanu- 
facturer for disposition, if damaged. 


(4) Remove corrosion as outlined in 
R-3896-3, Volume I, section I. 


NOTE 


Solenoid disassembly, visual 
inspection, corrosion removal, 
repalr, parts replacement, and 
reassembly must be performed 
by Rocketdyne in a controlled 
area, 


23-29, ASSEMBLING, 


23-30, The assembly procedures for the start 
or stop solenoid valves must be performed in 
the order listed and all parts must meet the 
cleaning requirements outlined in paragraph 
23-25, The lubrication used in this procedure 
is hydraulic fluid (MIL-H-5606), Specified 
lubrication procedures (methods) are outlined 
in R-3896-3, Volume I, Refer to figure 23-13 
for parts and index ntmbers. 
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NOTE 


Armature (4) is functionally 
mated to solenoid (6) and seat 
(1) during normal operation of 
the valve. The arwature, 
solenoid, and seat shuuld be 
kept as a matened set, The 
armature should algo bo kept 
in the same posifion as it was 
removed, with tue ends ortented 
to the mated solenoid end and 
seat end, 


a. Position solenoid (6) with receptacle 
down, 


bh. Install 3 springs (5) in spring cavities of 
solenold (6) with tweezers, 


¢. Carefully install armature (4) in solenoid 
(6) with armature resting on springs, 


d. Lubricate (Method M) packing (3) and 
install packing and rings (2) in groove of 
seat (1), 


e. Lubricate (Method B) seat (1) and install 


seat Ir solenoid (6), Torque seat to 110-125 
in-]b, 
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SCREW NASGOR~ i tap (4 REQU) 
TORQUE §0-70 IN-1L.b 

WASIIEN NAS620-4t. —— 
{4 REQD) 


TEST 
VALVE 


23-31. TESTING. 


23-32. This procedure outlines requirements 
for testing the start and stop solenoid valves 
using Components Test Console G3141 and 
Components Adapter Set G3143. Any deviations, 
including the use of other test equipment, must 
be equivatent to the test requirements, safety 
standards, and equipment specified in this 
procedure, Prior to starting the test, install 
valve tn housing as specified in figure 23-14, 


PACKING 
7~ 1829513-022 
(2 REQ) 


PRESSURE 
RING PORT 
MS2877 4-022-- 
(4 REQD) 


zoe DACSING 


TUNG Mi29613-014 


: : M>26774-014 1 RLQD 
Refer to paragraph 23-33 for test procedure, (2 REQD) ee 
and see fifures 23-15 through 23-17 for test . \ 
setups. X COMMON 
PORT 
HOUSING 
UR-858267 ae 
(OK EQUIV) 
HETURN 
rene ¥1-3. 2-72 


Figure 23-14. Preparing Start and Stop 
Solenoid Valves for Testing 


AT SSA 


12A 121 } y+, 
} SS 
RANGE 
HOWER ele SDOFF shite te 


SUPPLY 


AMMETER Mi 


Tieitt 


F1-3-2-73 


1 mint anemmhanienesee et 


Paich-Cord From J6- To J6- 
K3, (a) 1B 13M 
K4. 09 1C aC 

123 
K3, () LE 13H 
K3, (a of 13K 
K3, (a oF 12A 
K3. {8} JA 12¢ 
K3, 4 10D 12D 
K4. 09 11C 133 

13L 


(a) Use any cable length required. 


Figure 23-15. Componenta Test Console Patch-Panel Requirements 
for Start and Stop Solenoid Valves 
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Panel 


R-3806-3 


Control 


NOTE 


Volume 


Positio 


The press-lo~operate switch-lghts located on the Components Test 
Console GI141 operate on and off by alternately pressing the face of 
the switch. Make sure switch-lights are pressed only a¢ necessary 
in order to obtain the specified indication. 


POWER DISTRIBUTION 


PRESS/TEMY MONITOR 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


OSCILLOSCOPE 
DIGITAL VOLTMETER 


TEST CELL ELECT, 
OUTLETS 


A er ENS Sr SE eter 


CRIi (30 AMP) 
C2 (10 AMP) 


CHANNEL SELECT 
AC INPUT 
VOLTAGE VERNIER 


VOLTAGE ADIUST 


CURRENT LIMIT 


AC INPUT INDICA- 
TOR 


MILLIAMPERES 
RANGE SELECT 


VOLTS RANGE 
SELECT 


VOLTAGE ANJUST 
INTENSITY 
POWER 

Connector J701 


Connector J'702 


Connector J'703 


Vulled out 


Pulled out 
power oft. 


OFF 
Down (off) 
Midposition 


Fully counter- 
clockwise 


OFF 


OFF 


FULL DECREASE 
POWER OFF 
Down {off} 

Capped 


Cable BBS2752 For start and stop 


solenoids. 


Capped 


Figure 23-18. Preparing Components Test Console for Use for Start 
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and Stop Solenoid Valves Testing (Sheet 1 of 4) 


Indication/Remarks 


Console main power off, 


Blectrical ulility outlets 


Panel 


PRE-POWER TURN ON 
(continued) 


R-3896-3 
Volume II 


Contra} 


Connector J704 


Connector J705 


Position 


Capped 


Capp2d 


CAUTION 


Seclion XXIII 


Indication/Reimnarksa 


Facility pneumatic and hydraulic supplies to consule must be off, 


POWER TURN ON 
POWER DISTRIBUTION 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


CBI (30 AMP) 


CHh2 (10 AMP) 


AC INPUT 


CURRENT LIMIT 


POWER 


VOLTS-RANGE 


SELECT 


MILLLAMPERES~ 
RANGE SELECT 
THST SELECT 1 
TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 5 


TEST SELECT 6 


Pushed tn 


Pushed in 


Up 


2 


D (0-30) 


A (0-500) x 2 


(a) If indication is not as specified, press switch«lght. 


Console main power on. 


Electrical utility 
outlets power on. 


None. 

Approximately two- 
thirds of way between 
0 and 3. 


POWER light on Ac 
INPUT light on. la 


None. 

None. 

Light 1 OFF, erat 
a) 


SOLENOID control. 


Light 2 OFF. STOP 
SOLENOID controt. () 


Light 3 OFF. (Not 
used)(a) 


Light 4 OFF. (Not 
uged)i@ 


Light 5.OFF. (Not 
used)() 


Light 6. OFF. (Not 
used) 


Figure 23-16. Preparing Components ‘Test Console for Use for Start 


and Stop Solenold Valves ‘Testing (Sheet 2 of 4) 
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Panel Control Position Indication/Remarks 
POWER TURN ON 
(continued) 
TEST SELECT 7 Light 7 OFF. Hydraulic 
flow monitor control. ‘4 
TEST SELECT 8 Light 8 OFF. Pneumatic 
flow monitor control, (A 
VOLTAGE ADJUST INCREASE VOLTS meter tndicates 
28 10.5 volts. 
HYDRAULIC CONTROL HYDRAULIC SYSTEM OPEN, (a) 
BYPASS 
HYDRAULIC SYSTEM cLost. (a) 
SUPPLY 
TEST CELI VENT, (a) 
SUPPLY "A" 
TEST CELL VENT, (a) 
SUPPLY "B"' 
FI.OW MONITOR CLOSE, (®) 
SHUTOFF 
LOW FLOW CLOSE, (a) 
BYPASS 


PNEWMATIC PREPARATION 

a. Make sure that console is in the following condition: 
(1) Vent valves closed. 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
(4) Regulators closed. 
(5) Utility and test cell outlets capped. 

b. Supply facility gaseous nitrogen to console. 


e. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 


(a) ‘It indication is not as specified, press switch-light. 


ne ee RE DI ANY be tl SA NEY i Mo A a 


Figure 23-16. Preparing Components Test Console for Use for Start 
and Stop Solenoid Valves Testing (Sheet 3 of 4) 
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Panel Control 


POWER TURN ON 
continued 


Position 


Section AXUI 
Paregraph 23-33 


Indication/Remarks 


Ceroweed 


d. On PNEV SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. 


WARNING 


SYSTEM PRESSURIZED light (located on consvle and in teat cell) 
comes on to indicate pressure downstream of console regulators 


when individual panel SHUTOFF valves are opened. 


Safety 


precautions spccified in R-3890-3, Volume I, must be followed to 
make sure of safety of personnel working wilh pressurized systems. 


Figure 23-16. 


and Stop Solenold Valves Testing (Sheet 4 of 4) 


28-33. LEAK TEST. 

a. Prepare Compontnts Test Console G31 41 
and valve under test for use as outlined in 
paragraph 23-31; then connect valve under teal 
to console (figure 23-17). 


WARNING 


Personnel must not be allowed In the 
test cell during this test. Visual 
examination of the valve while it ts 
pressurized must be made through 
the teat cell window. 


CAUTION 


‘The lines uged in the test setup are 
1 /4-inch flex hose unless otherwise 
specified, 


b. Using HYDRAULIC CONTROL panel, 
perform the following: 


Procedure Result 
(1) Close HIGH None. 


PRESS SHUTOFF and 
MED PRESS SHUT- 
OFF valves. 


(2) Press TEST 
CELL SUPPLY "A" 
switch-light. 


SUPPLY light on and 
VENT light off. 


Procedure 


(3) Press 
HYDRAULIC SYSTEM 
BYPASS switch-Itght. 


(4) Press 
HYDRAULIC SYSTEM 
SUPFLY switch-light. 


c. Slowly apply 
facility hydraulic 
supply pressure until 
SUPPLY PRESSURE 
gaze indicates 3, 000 
+50 psi. 


dad. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGULA- 
TOR until REG 
SUPPLY PRESS gage 


indicates 3,000 +50 pal. 


LIC CONTROL panel, 
slowly open HIGH 
PRESS SHUTOFF 
valve until PRES~ 
SURE MONITOR gage 
indicates 2,475 +25 
psl; then close SHUT- 
OFF valve. 
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ee 


Preparing Components Test Console for Use for Start 


Result 


CLOSE light on and 
OPEN light off. 


OPEN light on and 
CLOSE light off. 


SUPPLY PRESSURE 
gage must indicate 
3,000 +50 psi. 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
pancls pressurized, 


PRESSURE MONITOR 
gage must indicate 
2,475 +25 psi. Valve 
pressurized. 
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Procedure 
Re 


f. Maintain 2,475 
+25 pal pressure at 
pressure port for 2 
minutes minimum; 
then check for exter- 
nal leakage. 


g. After a mini- 
mum wait of 20 
seconds, monitor 
and reco. 1 leak we 
at return pour. 


h. On ELECTRI- 
CAL CONTROI, panel, 
make sure that 
VOLTS meter indi- 
cates 28 30.5 volts. 


i. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
k (START) or 2 
(STOP) switch-light. 


j. After a mini- 
mum wall of 20 
seconds, monitor and 
record leakage at 
return port, 


k. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 (START) or 2 
(STOP) switch-light. 


l. On HYDRAULIC 


CONTROL panel, open 


MED PRESS SHUT- 
OFF valve until 
PRESSURE MONITOR 
gage indicates zero; 
then close SHUTOFF 
valve. 


m. On HIGH 
PRESS FUEL COM- 
PATIBLE panel, 
adjust PRESSURE 
REGULATOR until 
REG SUPPLY PRESS 
gage indicates zero. 


23-42 Change No. 


R-3896-3 
Volume I 


Result 


No external leakage in 
excess of a slightly 
wetted suiface is allow- 
able. 


Maximum allowable 
leakage is 20 cc/m. 


VOLTS meter must 
indicate 28 49,5 volts. 


Light 1 or 2 on as appli- 
cable and valve 
energized. When testing 
stop solenoid valve, 

light LA will also be on. 


Maxisaum allowable 
leakage is 20 cc/m. 


Light 1 or 2 off as 
epplicable and valve 
deenergized. When 
testing stop solenoid 
valve, light 1A will also 
go off. 


PRESSURE MONITOR 
gage must indicate zero. 
Valve port depressur- 
ized. 


HIGH PRESS FUEL 
COMPATIBLE panel 
depressurized, 


21 - 12 November 1971 


Procedure 


hn. Reduce facility 
hydraulic supply 
pressure to zero, 


Result 


SUPPLY PRESSURE 
gage indicates zero. 


o. Using HYDRAULIC CONTROL panel, 


perform the following: 


(1) Press TEST 
CELL SUPPLY "A" 
switch-livht. 


(2) Press 
HYDRAULIC SYSTEM 
SUPPLY switch-lHght. 


(3) Press 
HYDRAULIC SYSTEM 
BYPASS awitch-lght. 


SUPPLY light off and 
VENT light on. 


CLOSE light on and 
OPEN light off. 


GPEN light on and 
CLOSE light off. 


p. Remove valve froin leak-test setup. 


q. Drain valve to drip point; then package 
valve as outlined in R-3896-3, Volume 1. 


r. Install protective closures. 


paragraph 23-422. 


Refer to 


R-3896-3 
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Figure 23-17. Start and Stop Solenoid Valves Testing 
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Section XXIV 
Paragraphs 24-1 to 24-9 


SECTION XXIV 


THRUST CHAMBER NOZAULE EXTENSION 


24-1, THRUST CHAMBER NOZZLE EXTEN- 
g Ston 209210 TUROUGH 209210-31- 


24-2, Repair of the thrust chamber nozzle 
extension requires special welding equipment 
and certified welding personnel. The following 
paragraphs establish requirements for equip- 
ment and nergonnel and outline detail repair 
procedures. 


24-3. GENERAL REQUMEMENTS. 


24-4. WELDEH CERTIFICATION. Personnel 
perferming repair welding on the nozzle exten- 
sion muagt be certificd to weld Hastelloy C and 
347 and $94 CRS materials. 


24-5. RECORDS. Records m.:st be kept of all 
damage occurring to the nozzle extengior. See 
figuce 24-1 for a typical dam ‘ge record form 
and figure 242 for nozzle extension damage 
locator. 


——— 


Ar Sas om et, 


Date Test Nurober 


ee 2 te IY ROE 


Part Number Serial Number 


Engine Num- Inspected by 


her 

Component Augular Location Description 
Identification in Degrees of Damage 
Shingle No. 

Band No, 


Quter Shell 
Segment No, 


Nut Plate 
Band Loc. 


Figure 24-1, Thrust Chamber Nozzle 
Extension Damage Record Form (Typical) 


24-6. MATERIA AND EQUIPMENT REQUIRE- 
MENTS. See figure 24-3. Additional material 
and equipment requiremenis are in section VIIil, 


24-7, SAFE'TY REQUIREMENTS. All safety 
requirements in force at the using organization 
must be strictly observed. In addition, the fol- 
lowing minimum safety precautions must be 
followed: 


a. The man lift, if employed, must be capa- 
ble of operation from the work platform or 
from ground level. 


b. Breathing apparatus must be worn when 
entering the thrust chamber. 


c. The buddy system must be used when per- 
sonnel enter the thrust chamber. The standby 
personnel must be qualified in test stand opera- 
tlon, operation of the breathing apparatus, and 
operation of the lift equipment. The standby 
personnel must remain in Line-of -sight of the 
person in the thrust chainber, 


dad. he thrust chamber assembly muat be 
isolated in such a manner that inadvertent pres- 
surant or propellant admission is impossible, 


e. Flush and purge the theust chamber prior 
to iniclating any effort employing a spark- 
producing device. 


f. Make sure welder's work platform is held 
rigid during the welding operation. 


g. Make sure other work in the immediate 
area Will not introduce corabustibles into the 
thrust chamber. 


24-3. Specific type of repair required for each 
dcfect must be determined either by the repair 
designated in figure 24-4 or as recommended by 
the manufacturer's representative, 


Change No. 10 - 7 Hoveniber 1967 24-1 
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Figure 24-2. Thrust Chamber Nozzte Damage Lecator 
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MATERIALS: 


R-3896-3 
Volume Il 


Hastelloy C sheet 0, G34-inch thickness. 


Clean Cloth 


347 CRES sheel 0.195-inch thickness (or 


321 CRES sheet) 


Argon (MIL-A-18455) and acctone (Federal 


Specification O-A-51). 


Blind Nut BN523-1032-1 (Hi-Shear Corp) 


FILLER WIRES: 


Hastelloy C&W welding rods 0. 040-, 0.047- 


ang 3/32-inch diameter. 


CRES welding reds 0.040- and 0. 045-inch 


diameter. 


EQUIPMENT: 


Electrical-hydraulic power unit B4000, gun 


BG2500, anvil A27-1032, chuck C2-1032, and 


mandrel C2-1032 (Hi-Shear Corp) 


Portable hand drill, mini-prinder, grinding 
disks, fine stainless-steel wire brush, and 


heliare welding equipment. 


OR A a A 


neem aeariey: 


Figure 24-3, Materialg and Fquipment 


Requirements for Thrust Chamber 


Nozzle Extension 


——e ee SE 


Condition 


en ON ts ONT AS SRY AR Ar 


See figure 24-5 for nozzle extension 
interior damage aud figure 24-8 for 


exterior damage. 


Thermal buckling 


of shingle. 


Slot locally 
opened due to 
buckling. 


Slot locally 
closed due to 
buckling. 


Sint partially 
closed. 


Shingle axial 
overlap 
opened, 


Acceptable. 


Acceptable. 


Acceptable. 


Acceptable. 


Acceptable. 


Erosion of 
axial shingle 
overlap, 


Hrosion of 
axial shingle 
overlap, 


Erosion of 
shingle, 


Erosion of 
shingle. 


Shingles pulled 
away from Z- 
bars. 


Distortion of 
outer sheli. 


Buckles or local 
distortion in 
outer surface 
{narallel to 
centeriine of 
thrust) of ex- 
ternal rein- 
forcing bands 
resulting from 
testing. 


i nap ml Sa NES EN 


Figure 24-4, 


Remaining 
overlap not 
less than 
0. 030 inch. 


No overlap 
reniwining. 


Holes 0,375 
inch or less, 
measured 
across major 
dimension, 


Holes greater 
than 0. 375 
inch measured 
aeross major 
dimension. 


Two or less 
adjacent Z- 
bars. 


More than 2 
adjacent Z- 
bars. 


Bulging of shell 
between outer 
hands. 


Axial ripples 
in outer shell. 


Buckles or 
local distortion 
greater than 

Q. 200 inch 
from normal 
surface contour 
within a circun: 
ferential span 
of 3 inches, 


Section XXIV 


Acceptable. 


Repair as 
outlined in 
paragraph 
24-10, 


Acceptable, 


Repair as 
outlined in 
paragraph 
24-10 cr 
24-11, 
whichever 
is appli- 
cable. 


Acceptable, 


Install rein- 
forcing rods 
ag outlined 

in paragraph 
24-11, steps 
e through g. 


Acceptable 


Acceptable, 


Repair as 
outlined in 
paragraph 
24-12. 


Thrust Chamber Nozzle 
Extension Damage Limits (Sheet 1 of 2) 
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Section XXIV 


Paragraphs 24-10 to 24-11 


Condition 


te nee, 


Description 


anne 


Cracks in outer Cravks in 


band at outer 
shell. 


Cracks in outer 


shell. 


Damaged 
gasket. 


Elongation of 
boitholes in 


attach flange, 


Damaged nut 
plates. 


Loose blind 
nut. 


Defects in 
welds or 
parent mate- 
rial not 
listed above. 


Damaged 
blind nut. 


Damage to 
thermal 
inaulation 
mounting 
studs, 
brackets, 
and 
insulators, 


Figure 24-4, 


welded joint of 


band to outer 
shell, 


Cracks in 
outer shell of 


parent material 


or outer shel! 
welds. 


Gasket torn or 
out of cavity. 


Damaged 
threads in 
insulation 
attach nut 
lates, 


Blind nut 
loose in hole 
in band. 


Damaged 
threads. 


Broken, bent, 
distorted, 
inissing, 

or otherwise 


damaged studs, 


brackets, and 
insulators. 


Thrust Chamber Nozzle 


R-3896-3 


new gasket, 


Acceptable. 


Replace nut 
plate as out- 
lined in 
paragraph 
24-15, 


Repair as 
outlined in 
paragraph 
24-16. 


Acceptability 
and repair 
requirements 
to be speci- 
fied by manu- 
facturer's 
reprosen- 
tative. 


Replace as 
outlined in 
paragraph 
24-17. 


Refer to 
R-3896-6 
for repair 
of studs, 
brackets, or 
insulators. 


eet een: 


Extension Damage Limits (Sheet 2 of 2) 


24-4 


Change No. 20 - 19 May 1971 


Volume II 
~ Disposition 24-10, ERODED SHINGLE (NARROW EROSION). 
ann te meen See figure 24-5. When erosion in the shingle is 
Repair as not wider than the span between 2 adjacent 
outlined in Z-bars, repair as follows: 
aragrapl 
es P a. Using a mini-grinder, cut around eroded 
area to obtain clean edges for patch fitup. 
Repair as b, Using a fine wire brush, clean at least a 
outlined in 3/4-inch strip surrounding area where welding 
paragraph is to be performed; then wipe area clean with 
24-14. acetone (Federal Specification O-A-51). 
WARNING 
Reinstall Acetone is flammable and must not 


be used near heat, sparks, or open 
flame. Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury. 


c. Prepare a 0. 034-inch thick Hastelloy C 
patch to fit removed area. 


gd, Fit patch in place and weld using Hastelloy 
C or W welding rod. Weld must be of full pene- 
tration. Weld buildup must not exceed 0, 03 
inch. Grind oft excess weld. 


NOTE 
Use an argon gas backup, if feasible. 


e. Perform dye-penetrant inspection of weld 
as outlined in R-3896-3, Volume I. Cracks are 
not allowable. 


24-11. ERODED SHINGLE (WIDE EROSION). 
See figure 24-5. When erosion in the shingle 
extends in width more than the distance between 
2 adjacent Z-bars, repair as follows: 

a. Using a mini-grinder, cut arcund eroded 
area lu obtain clean edges for patch fitup. 

b, Using a fine wire brush, clean at least a 
3/4-inch strip surrounding area where welding 
ig to be performed, then wipe area clean with 
acetone (Federal Specification O-A-51). 

WARNING 
Acetone is flammable and must not 
be used near heat, sparks, or open 
flame. Inhalation of its vapors or 


prolonged contact with the liquid 
can catise serious injury. 
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BUCKLED 
SHaNGLE 


SLOT 
BUCKLED CLOSED 


TAERMAL BUCKLING 
OF SHINGLE 


THERMAL BUCKING 
OF SHINGLE 


REPAIR OF EKODED 
SHINGLE OVERIAP 


OUTER 
SHELL 


REPADt OF ENUDED SHINGLE REPAIR OF ERODED SHINGLE 
(MARROW PATCH) (WIDE PATCH) 


200210-E-3A 


— 


Figure 24-5, Thrust Chamber Nozzle Extension interior Damage 
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Section XXIV 
Paragraphs 24-12 to 24-13 


c. Prepare a 0. 034-inch thick Hastelloy C 
patch to fit removed area. 


d. Fit patch in place and tack weld. 


e, Using a No. 40 drill (0. 098-inch) drill 
holes in line through patch and outer shell. 
Center -to-center of hole spacing should be 1/2 
inch. 


f. Using Hastelloy C or W welding wire, fit 
3/32-inch diameter rods in holes. 


g- Weid rods in place in patch and outer 
shell using Hastelloy C or W wire. 


h. Complete welding of patch. Weld shall be 
of full penetration. Weid buildup on inner sur- 
face of shingle must not exceed 0.03 inch. 
Grind off excess weld. 


NOTE 


An argon gas backup may be used, 
if feasible. 


i. Perform dye-penetrant inspection of weld 
as outlined in R-3896-3, Volume I. Cracks are 
not allowable, 


24-12, BUCKLES OR LOCAL DISTORTION IN 
EXTERNAL REINFORCING BAND. See figure 
24-6, Buckles or loca] distortion in the outer 
surface (surface parallel to centerline of thrust) 
of external reinforcing bands, resulting from 
engine hot-fire testing, that exceer limits in 
figure 24~4, require repair as follows: 


a. Using a fine wire brush, clean area where 
welding is to be performed, then wipe area 
clean with acetone (Federal Specification 
Q-A-51), 


WARNING 


Acetone is flammable and must not 
be used near heat, sparks, or open 
flame, Inhalailon of ita vapors or 
prolonged contact with the liquid 
ean cause serious injury. 


b. Fabricate a reinforcing plece out of 321 
or 347 CRES, 0.125-inch thick by 2-inches 
wide, that extends 2.5 inches minimum past 
buckle or distortion at each end. Add full 
radlug to each end of reinforcing piece. 


24-6 Change No. 16 - 0 July 1969 


R~-3896-2 
Volume IJ 


c. Place reinforcing piece on top of band 
where buckling or distortion occurred, center- 
ing piece over buckle or distortion. 


d. If the buckle or distortion docs not allow 
the reinforcing piece to contact the normal sur- 
face contour of the band on each side of the 
buckle or distortion, reform the band in the dis- 
tortion area to permit contact of the reinforcing 
piece and the normal band surface contour. 


e. Using a CRES welding rod completely 
weld the reinforcing piece to the band. Fill 
points of gap between the reinforcing piece edge 
and band buckle or distortion with weld, The 
weld must be a 0.12-inch fillet at all points of 
junction of the reinforcing piece to the normal 
band surface contour, 


f. Perform dye-penetrant inspection of weld 
as outlined in R-3896-3, Volume I, Cracks are 
not allowable. 


24-13. CRACK IN WELD JOINT OF BAND TO 
OUTER SHELL. See figure 24-6. Uf cracking 
occurs in weld or adjacent area of band or outer 
shell, repair as follows: 


a. Using a fine wire brush, clean area where 
welding is to be performed, then wipe area 
clean with acetone (Federal Specification 
©)-A-51). 


WARNING 


Acetone is flammable and must not 
be used near heat, sparks, or open 
flame. Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury. 


h. After area is thoroughly dry, use a 
Hastelloy C or W welding rod to weld crack. 
Use a single pass to achieve 100 percent pene- 
tration. Weld raust extend 1/8-inch beyond end 
of crack. 


c. Perform dye-penetrant inspection of weld 
ag outlined in R-3896-3, Volume I. Cracks are 
not allowable. 
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Figure 24-6. Thrust Chamber Nozzle Extension Exterlor Damage 
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Section AXIV 
Paragraphs 24-14 to 24-17 


24-14, CRACK IN OUTER SHELL OR OUTER 
SHELL WELDS, 


a. Using a fine wire brush, clean area to be 
welded, then wipe clean with acetone (Federal 
Specification O-A-51), 


WARNING 


Acetone is flaramable and must not 
be used near heat, sparks, or open 
flame. Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury. 


b. After area is thoroughly dry, weld crack, 
using Hastelloy C or W filler rod. Make gingle - 
pass weld for 100 percent penetration, starting 
at least 1/4 inch beyond each end of crack, 
wherever possible. Weld toward center portion 
of crack. 


c. Perform dye-penctrant inspection of weld 
as outlined in R-3896-3, Volume I. Cracks are 
not allowable. 


24-15, REPLACKMENT OF NUT PLATE. 
When threadg of nut plate are damaged, the nut 
plate raust be replaced, 


a. Using a mini-grinder, remove damaged 
nut plate. 


bh. Using a fine wire brush, clean area where 
new nut plate is to be installed, then wipe area 
clean with acetone (Federal Specification 
O-A-51). 


WARNING 


Acetone is flammable and must not 
be used near heat, sparky, or open 
flame. Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury. 


ce, After area is thoroughly dry, locat> new 
nut plate SPS 12'700-62 PW tn place and tack 
weld with CRES welding rod. 


24-16. SECURING LOOSE BLIND NUT, When 
blind nut becomes Jonse in its hole in band, it 
should be tack welded to the band. 


24-8 Change No. 18~ 9 July 1969 
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a. Using a fine wire brush, clean area 
around blind nut. Wipe area clean with acetone 
(Federal Specification O-A-51). 


WARNING 


Acetone is flammable and must not 
be used near heat, sparks, or open 
flame. Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury. 


b. After area is thoroughly dry, tack-weld 
nut with CRES welding rod in at least 4 places. 
Nut must withstand 24-30 inch-pounds torque. 


24-17, REPLACING BLIND NUTS. Replace-~- 
ment of blind nuts is accomplished as follows: 


a. Using a mini-grinder, grind off flange of 
blind nut and allow remaining portion to fall 
inside hat section. 


b. Using applicable tools indicated in figure 
24~3, instal) new blind nvt BN523-1032-1 by 
inatalling sleeve and expander on mandrel. 


c. Actuate gun using instructions on hydraulic 
unit. 


d. Tf new blind nut is loose, secure it by 
tack-welding (paragraph 24-16). 


R-3896-3 Section XXV 
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SECTION XXV 


PRESSURE TRANSDUCER 


WARNING 


COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER 
SET G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL 


TRAINED IN THE USE OF THE EQUIPMENT. _ 


25-1, PRESSURE TRANSDUCER NA5-27316, 


Pa di A A DA Sh A ts | 


NA5-27412, AND NAS-27440. 


25-2, The following procedures contain clean- 
ing, inspecting, repairing, and testing informa- 
tion required to maintain the pressure trans- 
ducer. The transducer is a sealed unit; no 
disassen-bly or assembly is possible. See 
figure 25-1 for test equipment and figure 25-2 
for a typical pressure transducer. 


Part 
Nuriber Nomenclature Use 
G3141 Components Test Provides electri- 
Console cal control for 
testing pressure 
transducers. 
G3143 Components Provides hardware 


Adapter Set for pressure trans- 


ducer test setup. 


Test Equipment for Pressure 
Transducers 


Amerie 


Figure 25-1. 


25-3. CLEANING. 

25-4. Clean all parts of the pressure trans- 
ducer for the same type of service in which the 
transducer will be used, Refer to R-3896-3, 
Volume I for applicable cleaning procedures. 
25-5. INSPECTING AND REPAIRING. 

205-6, Inspecting the pressure transducers 
determines if the transducers have been dam~ 
aged by mishandling. Repair ts limited to 
straightening bent electrical connector pins and 
repairing minor scratches in the mounting 
flange sealing surface. 


25-7, TESTING, 


25-8, This procedure outlines requirements 
for testing pressure transducers with or without 
using Cormponents Test Console G3141 and 
Components Adapter Set G3143. Any deviations, 
including the use of other test equipment, must 
he equivalent to the test requirements, safety 
standards, and equipment specified in this 
procedure. 


Kl 
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CALIBRATION ¥ 
@~ K2 BO-PERCENT 
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Figure 25-2. Pressure Transducer 
(Typical)-~Exterior View 


Change No. 22 - 15 February 1972 


25-1 


Section XXV R-3896-3 


Paragraphs 25-9 to 25-11 Volume II 
Procedure Regult Procedure Result 
25-9. INSULATION RESISTANCE-TEST, b. Apply 50 vde Isolation resistance 
between pins C (+) and between pins C and 
Apply 50 vde between each Insulation resist~ D (+) and measure re- D must exceed 100 
pin and case individually ance between pin sistance, megohms. 
for one minute and meas- and case must ex- 
ure resistance. ceed 100 megohms 25-11. PREPARATION FOR FUNCTION- TEST 
when measured WHEN USING COMPONENTS TES? CONSOLE. 
with a 50 vde 
megger. Set up componente test console electrical patch- 
panel (figure 25-3) and prepare components test 
25-10, ISOLATION RESISTANCE-TEST. console (figure 25-4). Refer to paragraph 25-12 
for pressure transducer function-test procedure. 
a. At room tempera- Isolation resist- 
ture, apply 50 vde between ance between pins 
pins C (+) and D (-) and C and D must ex- 
measure resistance, ceed 100 megohms. 
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Figure 25-3. Components Test Console Patch- Panel Requirements (Sheet 1 of 2) 
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Patch From To Patch- from To 
Cord 2) J6- Bare Cord (2) J6- J6- 
K5, 09 OF 124, K3 1k 15R 
20 K3 2E 15C 
2c K3 3E 15B 
K5. 09 5M 15E K3 5L 15D 
J5P K3 19M 8L 
10D K3 10F 10R 
K4, 09 19N BM K3 12¢ 10E 
19P 3088-15 6L 6M 
K3 125 1¢ 


(a) Use any cable length required. 


— 


aioe 


re er Sr ON AP, 


Figure 25-3. Components Test Console Patch- Panel Requirements (Sheet 2 of 2) 


Panel Control 


PRE-POWER TURN ON 


POWER B1 (30 AMP) 
DISTRIBUTION 
CB2 (10 AMP) 
DC POWER AC INPUT 
SUPPLY 
VOLTAGE VERNIER 
VOLTAGE ADJUST 
CURRENT LIMIT 
AC INPUT INDICATOR 
ELECTRICAL MILLIAMPERES RANGE 
CONTROL SELECT 
VOLTS RANGE SELECT 
VOLTACE ADJUST 
DIGITAL 115 V/230V 
YOLTMETER 


100 KC STD INT/EXT 


STORE/DISPLAY DURING 


COUNT 
POWER 


A eh 


Down (off) 


Position {ndication/Remarks 
Pulled out Console main power off, 
Pulled out Electrical utility outlets 

power off, 
Down (off) 
Midposition 


Fully counterclockwise 
0 
Off 


OFF 
Fully DECREASE 


115V At rear of unit. 
INT At rear of unit, 
STORE At rear of unit. 


Figure 25-4, Preparing Components Test Console for Use (Sheet 1 of 3) 
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7 Panel Control 7 Position Indication/Remarks 
PRE-POWER TURN ON (continued) 
TEST CELL ELECT Connector J701 Cable BB52747 Convection to pressure 
OUTLETS transducer. 
Conuector J704 Capped 
Connector J705 Capped 
CAUTION 


Check that facility pneumatic and hydraulic supplies to console are 
off. 


POWER TURN ON 


POWER CB1 (30 AMP) Push in Console main power on. 
DISTRIBUTION 
DC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT 2 Approximately two-thirds 
way between 0 and 3. 
ELECTRICAL POWER POWER light ON. AC 
§ CONTROL INPUT light on. (a) 
VOLTS RANGE SELECT _—iD (0-30) None. 
TEST SELECT 1} Light 1 off. 
(Ambient Output) (4) 
TEST SELECT 2 Light 2 off. (20% Output)! 
TEST SELECT 3 Light 3 off, (80% Output) ) 
TEST SELECT 4 Light 4 oft.) 
TEST SELECT 5 Light 5 off, (a) 
TEST SELECT 6 Light 6 off, (@) 
TEST SELECT 7 Light 7 off. (4) 
TEST SELECT 8 Light 8 off. (a) 
VOLTAGE ADJUST INCREASE YOLTS meter 28 +1 volts. 
DIGITAL POWER ON Wf digital voltmeter indi- 
VOLTMETER cates OVERLOAD, wait at 
least one minute before 
resetting. 


i (a) If indication is not as specified, press applicable switch-light. 


a ener eer ar OC 


Figure 25-4. Preparing Components Test Console for Use (Sheet 2 of 3) 
25-4 Change No, 20 - 19 May 1973 


Panel 


nero ee A! 


Control 


POWER TURN ON (continued) 


RESET 
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Volume IT Paragraph 25-12 
Position Indication/Remarks 
Press Digital voltrneter indicates 
00. 0000 to 00, 0001 volt. 
NOTE 


Allow digital voltmeter to warm up for at least 30 minutes prior to 


use, 


RANGE 
FUNCTION 
ATTENUATION 
SAMPLE PERIOD 
SAMPLING RATE 


10V 

VOLT 
Midposition 
1 SEC. 


INCREASE 3,/4 turn from STOP. 


Figure 25-4, Preparing Components Test Console for Use (Sheet 3 of 3) 


Procedure 


Re sult. 


NOTE 


During the following procedures make 
sure that correct output voltage re- 
quirements (figure 25-5) are used 
with the specified trensducer range. 


25-12. FUNCTION-TEST WHEN USING 
COMPONENTS TEST CONSOLE. 


a. On ELECTRICAL 
CONTROL panei, press 


Light 1 on, 


TEST SELECT 1 switch- 


light. 


b. Adjust VOLTAGE 


ADJUST knob if re- 
quired to maintain 
28 11 yvde, 


c. Record DVM 
indication. 


d. Presse "EST 
SELECT 2 switch- 
light. 


VOLTS meter in- 


dicates 28 +1 vde, 


DYM must indica 


Procedure 


Result 


DVM must indicate 
value as shown in 
figure 25-5, 
column U. 


e. Record DVM indi- 
cation. 


f. Press TEST 
SELECT 2 switch- 
light. 


Light 2 off, 


g. Press TEST 
SELECT 3 switch- 
light, 


Light 2 on. 


h. Record DVM indi- 
eation, 


DVM must . dicate 
as shown in {.‘rure 
25-5, column IE. 


i. Press TEST 
SELECT 1 and 3 
te switch- lights. 


Lights 1 and 3 off. 


value as shown in 


figure 25-5, 
column I. 


Light 2 on. 


J. On ELECTRICAL POWER ON light 


CONTROL panel pr«ss nf, 
POWER ON switch-light. 

k. Turn DO POWER None. 
SUPPLY off. 

1. On POWER DIS- None, 


TRIBUTION panel, pull 
out circuit breakers. 
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I I Iii 
Transducer Ambient Output) 20% Output) 80% Output 
Range Psia Type (vde) (vde) (vde) oe 
Low Calibrate High Calibrate 
Min, Max. Min, Max. Min. Max. 
0-50 TO05 1,150 1. 850 2.150 2,850 5. 150 5, 850 
0-100 v1 0. 500 1,000 1.500 2,000 4.500 5. 000 
0-200 T2 0, 150 0. 600 3.150 1, 600 4,150 4. 600 
0-500 T5 ~0, 050 0. 350 0.950 1,356 3, 950 4, 350 
0-1000 T10 -0. 125 0.275 0.875 1,275 3,875 4.275 
; O-1500 T15 +0, 150 0, 250 0.850 1.250 3, 850 4. 250 
0-2000 T20 -0. 160 0. 240 0.840 1.240 3. 840 4,240 
0-2500 T20 -0. 170 0.230 0.830 14,230 3.830 4, 230 


fe atenladhandpememaeencem atepetehnaneaartetietenn a tare mete at eee ll 


(a) Voltage limits on pressure Lransducers are specified above assuming 14.7 +1 psia on the 
transducer during checkout. If pressure outside of these limits is applied, nominal indications 
must be changed as follows: 


. 5 
New Nominal = Old Nominal , (Actual psia - 15.0) x 5.0. 


Upper Transducer Range 


This new nominal must be used in lieu of that given above. 
The saine tolerances apply. 


OE A) I REEL 88 


Figure 25-5, Pressure Transducer Output Voltage Requirements 


25-13. FUNCTION-TEST WHEN NOT USING Procedure Result 
COMPONENTS TEST CONSOLE. This test is 
a preinstallation requirement only. d. Apply 28 21 vdc Output veltage must 


to pins E (+) and D (-); be within limits 
a. Vent transducer pressure port to ainbient. then measure and record specified for trans- 
20% output voltage from ducer in figure 
b. Provide electrical circuitry for nieasuring pins Band C. Remove 25-5. 
output voltage from pins B and C within ranges voltage from pins E (+) 
specified in figure 25-5 and provide a 10UK ohm and 1D (-). 
load in the circvit between pins B and C, 
e. Apply 2841 vdeto Output voltage must 


Procedure Result pins F (+) and D (-); then be within limits 
measure and record 80 — specified fer trans- 
c. Apply and Output voltage must be output voltage from pins  duver in figure 
maintain 28 +1 vde within limits specified Band C. Remove voltage 25-5, 
to pins A (+) and (3) for transducer in from pins F (+) and D 
(-); then measure and tigure 25-5, (-). 
record ambient output 
ae from pins B f. Remove voltage from pins A (4) and D (-). 
and Cc. 


g. Remove electrical circistry from pins B 
and C. 
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SECTION XXVt 


TEMPERATURE TRANSDUCER 


26-1. ‘TEMPERATURE TRANSDUCERS mounting tlange sealing surface. Transducer 
NA5-27215, NAS-27333, AND NAD -: 27414. NA5-27414 must also be inspected for damaged 
vr deformed copper rings. Transducer repair 
26-2, The following procedures contain clean- is iumited to repairing minor nicks or scratches 
ing, inspecting and repair, and testing inforn.a- in the mounting flange sealing surtace and on 
tion required to maintain the temperature trang- transducer NA5-27414, the reforming of copper 
ducers. The transducers are hermetically rings. Transducers that exhibit damage other 
sealed and nu disassembly or assembly is pos- than listed must be returned to Rocketdyne. 
sible. See figure 26-1 for temperature trans- 
ducer exterior view. NOTRE 
26-3, CLEANING. Trangducers NA5-27414 that have 


been refurhigshed and have had the 


26-4. Clean temperature transduccr electrical 
copper rings re-formed may exhibit 


connector and exterior surfaces as outlined in 


R-3896-3, Volume minor imperfections tn the copper 
rings due to re-awaging of the copper. 
26-5. INSPECTING AND REPAIRING. These minor tinperfections due to 


re-swaging are considered acceptable, 


26-0, The temperature trangducer ts inspected 
visually, aodno special tools are required, Lispect 
teansducers for damaged electrical connector, 
connecior pins, and for nicks or scratches ta 


MAB-27414 


NAG-27393 
| aR 
| SENSING eln 
ELEMENT 
o/c 
VTRING DIAGHAM NAS-27215 


Fi-3-2-20 


anes ema 


Figure 26-1. ‘Temperature Transducers--Extertor View 
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section XXVI 
Paragraph 26-7 


26-7, REFORMING COPPER RINGS. 
NOTE 


This procedure is applicable to 
temperature transducers NA5-27414 
that require reforming of the copper 
rings. 


CAUTION 


Only a minimum amount of pressure 
must be applied to the copper rings 
if a micrometer is used to take the 
following measurement. Copper 
rings are extremely soft, and the 
edge can be damaged if too much 
pressure ts applied. 


a. Measure diameter of each copper ring 
unat least 3 places. Copper rings with a mini- 
mum diameter of 0.330 inch are acceptable and 
do not require reforming. Copper rings that 
are not acceptable must be reformed as outlined 
in steps b through n. 


b. Install swagging tool 09-€010480 on 
transducer upper copper ring (closest to flange) 
as follows: (See figure 26-2.) 


(1) Place thrust bearing aid 2 races on 
flange side of upper ring. 


(2) Assemble -3 and «9 atautlonary die 
around upper ring with 2 screwa; then slide 
thrust bearing and races over stationary die. 


(3) Assemble -13 and -15 housing around 
theust bearing, races, and stationary dhe with 
2screwg, Apply a slight preasure apainat 
housing to make gure thrust beartng and races 
do not slp off stationary dle. 


(4) Assemble -1'7 and -19 forming die with 
4 screws; then altach forming dte to housing 
by hand uattl stationary die and forming die 
make contact with upper copper rnd. 


c. Place housing ina vise with jaws that are 
covered with a soft protective material. Secure 
houaing flamly tn vise on housing flats; then 
torque forming dic to 16-20 in-lb. 
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d. Remove housing from vise; then place 
trangdicer flange in vise and secure firmly 
on flange flats, 


e. Retorm copper ring by turning forming 
die by hand 4 revolutions. 


f. Remove transducer flange from vise; then 
place housing {n vise and secure firmly on 
housing flais, Loosen forming die; then remove 
housing from vise. 


ff. Remove swaping tool $9-9010480 from 
upper copper ring 19 follows. 


(1) Remove forming die from housing and 
remove 4 forming dle screws; then remove 
forming die. 


(2) Remove 2 housing acrews; then remove 
housing. Remove 2 stationary die screws; then 
remove stationary die. 


(3) Remove thrust bearing ind 2 raceg, 


h. Install swaging tool 99-9010490 on trans- 
ducer lower copper ring (closest to tiypered lip) 
as follows: (See filmuxe 26-2. ) 


(1) Place thrust bearing and 2 races on 
flanyre side of lower ring. 


(2) Assemble -7 aml -9 stationary dic 
around lower ring with 2 serews} then clide 
thrust bearing and races over stationary dic. 


(3) Asaemble «13 and -15 housing around 
thrust bearing, races, and stationary die with 
2 screws. Apply a slight pressure against 
housing, to make sure thrust bearings and races 
do not slip off staticnary die, 


(4) Assemble «17 and -19 forming dle with 
4 screws; then attach forming die to housing by 
hand until stationary die and forming dle make 
contact with lower copper riup. 


t, Place housing in a vise with jaws (hat are 
covered with a soft protective material. Secure 
housing firmly in vise on hcuusing flats; then 
torque forming dle to 15-20 in-lb. 


j. Remove housing from vise; then place 
transducer flange in vise ond secure firmly on 
flange flats. 


R-3896-3 
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k. Reform copper ring by wurning forming 
die by hand 4 revolutions. 


1. Remove transducer flange from vise; then 
place housing in vise and secure firmly on 
housing flats. loosen forming die; thun remove 
housing from vise. 


m. Remove swaging tool 99-9010480 from 
lower copper ring as follows: 


(1) Remove forming die from housing and 
remove 4 forming die screws; then remove 
forming die. 


(2) Reniove 2 housing screws; then remove 
housing. Remove 2 stationary die screws; then 
remove stationary die, 


(3) Hemove thrust bearing and 2 races. 
CAUTION 


Only a minimum anount of pressure 
must be applied to the copper rings 
ifa micrometer is used to take the 
following measurement. Copper rings 
are extremely soft and the edge can 
be damaged if too much pressure is 
applied. 


di 
THRUST BKATUNO | Pn 


AND RACES {3 and -15 
{tOUSING 
[o ° 5 i om®) ra 
me =D anid = 
i BTATIONARY 
oO F DIE 
Oo) oo 
i bee =47 and =19 
FORMING 
DIR 


REFORMING UPPER 
COPPER RING 
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n. Measure new diameter of each copper ring 
in at least 3 places. Copper rings with a mini- 
mum diameter of 0.330 inch are acceptable. If 
minimum diameter is still below 0.330 inch, 
repeat reforming operation by turning forming 
die by hand at 2-revolution Intervals with 
measurement after each 2 revolutions unlil 
minimum dimension is obtained. 


o, Perform a dye-penetrant inspection on 
copper ring-to-transducer stem junctions as 
outlined in R-3896~-3, Volume I. An indteation 
of a crack at the upper ring junction closest to 
the flange is acceptable, No cracks are per- 
mitted at the other copper ring-to-transducer 
junctions. 


28-8 TESTING. 


26-9, This test procedure requires a Wheatstone 
bridge that liinits current to Jess than 10 milli- 
amperes. See figure 26-1 for temperature 
traasducer electrical schematic and paragraphs 
26-10 through 26-12 for teat procedures. 


TRANSDUCER 
NAB-27414 


mm ~ IS arid -15 


t 
THRUST HEARING MHOUBING 


AND RACES 


DETAIL PARTS OF BWAGING TOOL 9)-9010100 
MUST BE INSTALLED AS INDICATED. 


-T and -@ 
STATIOUANY 
DIE 

#17 and -19 

FORMING 

DIE -—=— 

REFORMING LOWER 
NOTE COPPER RING 
Fi.3-2-30 


Se RE mI | 


Figure 26-2. Reforming Temperature Transducer Copper Rings 


Change No. 21 ~ 12 November 1971 26-3 


Section XXVI R-3896-3 
Paragraphs 26-10 to 26-12 Volume Il 


26-10. INSULATION RESISTANCE TEST, 
CAUTION 


Connector must be dry prior to per- 
forming resistance test since 
moisture could cause the insulation 
to break down. 


Procedure, Result 


Apply 50 vde between Insulation resistance 
each pin and case in- between pins and case 
dividually and must exceed 100 
measure resistance. megohms. 


26-11. RESISTANCE TEST FOR TRANS- 
DUCERS NA5-27215 AND NA5-27333. With 

the transducer at a temperature of 75° +30° F, 
use a Wheatstone bridge and measure resistance 
as follows: 


a. Between pins A Resistance must be 
and Bontransducers 465 134 ohms, 
NAS-27393 and 
NA5~27215-T6. 


b. Between ping A Resistance must be 
and B outransducers 1,370 4100 ohms. 
NA5-27215-13. 


ce. Between pins B Resistance must be 
and C, lesa than 5 ohma, 


26-12. RESISTANCE TEST FOR TRANSDUCER 
NAb-27414, With the transducer at a tempera- 
ture of 15° +30° F, use a Wheatstone bridge 

and maasure resistance as follows: 


a. Measure and None. 
record clement and 
lead resistance bu- 
tween pins A and B. 


hb. Measure and None. 
record lead resistance 
between ping B and C. 


c. Subtract resist- Element resistance 
ance in step b froin must be 54.6 +4 ohma. 
resistance obtained 
in step a to determine 
element resistance. 
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SECTION XXVII 


FLIGHT INSTRUMENTATION JUNCTION BOXES 


27-1, FLIGHT INSTRUMENTATION JUNC- 


27-2. The following procedures contain the 
cleaning, inspecting and repairing, and testing 
information required to maintain the flight 
instrumentation junction boxes (figures 27-1 
and 27-2). See figure 27-3 for torque require- 
ments for electrical connector dust caps and 
figure 2/-4 for materials and special tools, 
Refer to R-3896-4 for electrical connector 


meme PRESSUNIZING 


702810-t:- 1A 


Figure 271. Flight Instrurnentation 
Primary Junction Box 


dust cap part numbers, The junction boxes are jj 


sealed and pressurized units and no disassembly 
or assembly is required. 


WARNING 


Junction box niust not be opened 
while pressurized, since escaping 
fas or rupture of the box can result 
in injury to personnel. 


PRESSURIZING 


702420-E- 1B 


Figure 27-2, light Instrumentation 
Auxiliary Junction Box 
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Paragraphs 27-3 to 27-4 Volume 0 
Connecter Torque RTV-615A Silicone With RTV-615B 
RDI No. (inch- Pounds) Description (General Resin makes potting 
Electric Co) compound. 
J1u8 80-100 Primary Instrumen- RTV-615B Curing With RTV-GL5A 
tation Junction Box (General Agent makes potting 
J109 130-165 Primary Instrumen- — Electric Co) compound, 
tation Junction Box 
J110 100-125 Primary Instrumen- HTV-108 Adhesive Repairs 
tation Junction Box (General Sealant potting 
Jui 1390-165 Primary Instrumen- Electric Co) compound, 
tation Junction Box ——_gg-4120 Silicone Primes 
J112 115-145 Primary Instrumen- (General Primer potting area. 
tation Junction Box Electric Co) 
J113 100-125 Primary Instrumen- eee 
Frias AGatles Boe Figure 27-4, Materials and Special 
J114 90-115 Primary Instrumen- Tools for Junction Boxes 
be aa tation Junction Box 27-3, CLEANING. 
F115 100-1 Primary Instrumen- 
: Salice dnactlion lox 27-4, The flight instrumentation junction boxes 
3146 100-125 Auxiliary Instrumen- must be free of dirt, grease, nioisture, and 
tation Junction Box foreign particles prior to lnspecting, repairing, 
3147 80-100 Auxiliary Instrumen- OF testing. 
tation Junction Box WARNING 
J148 155-185 Auxitiary Instrumen-~ . 
tation Junction Box The tollowing procedure uses pressur- 
JISL 155-185 Auxiliary Instrumen- ized prascous nitrogen or alr, which 
tution Junction Box must nol be allowed (o impiage on the 
J152 100-125 Auxtiary Instrumen- nody ¢ince it may result in skin infla- 


tation Junction Bux 


Torque Requirements for 
Electrical Connector Dust Caps 


Figure 27-3. 


Specification or 
Part Number 


| enmmaenienahemenanamembenent 


AN/PSM-6 


Model 1620C 
(Freed Trans- 
former Co), 
or equivalent. 


Federal Speci- 
fication T'T-I- 
735 


MIL-1T'-27602 


MIL-P~27401 


27-2 


Nomenclature Use 
Multimeter Continulty= 
tests 
Megohmmeter — Insulation- 
registance- 
tests. 
(sopropy] Cleans exte- 
Alcohol rloyr of con- 
neclors and 
potted ond 
of Junction 
box. 
Trichoro- Cleans exte- 
ethylene rior of 
junction box, 
Gaseous Cleans 
Nitrogen and dries 
connectors, 
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ton, Inflation of the akin can cause 
serious Injury to human tissues, 


# Wye protection must be worn to prevent 
foreign matter from injuring eyes, 


@ Prossurized gases can hurl objects 
with suffleient force to cuuse Injury 
to personnel, 


a Remove dust. moisture, and forelgu 
particles from junction box and connectors 
using low-pressure (50-100 psig) gaseous nitro- 
gen (MIL-P-27401) or clean, dry alr conforming 
to cleanness and humidity requirements of 
MIL-P-~27401, 

WARNING 


The following procedure uses tri- 
chloroethylano which as a toxic solvent. 
Inhalation of 1t& vapors or prolonged 
contact with the liquld can cause 
serious Injury or death, 


b. Remove dirt, grease, ete from exterior 
surfaces of junction box, except potted end, by 
brushing or wiping with a natural-bristle brush 
or clean, lint-free cloth dampened (not saturated) 
with trichloroethylenc (MIL-T-27602). Imme- 
diately remove any cleaning solvent that contacts 
potting compound on end of junction boxes, 


c,. Remove carbon from exterior surfaces of 


R-3896-3 
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junction box by wiping with a clean, lint-freecloth tion TT-I-735). 


dampened with a mild soap and water solutton. 
WARNING 


The foliowing procedure uses 
isopropy! alcohol, which is flam- 


Section XXVII 
Paragraphs 27-5 to 27-6 


dipped in isopropyl alcoho] (Federal Spectfica- 


e. Immeutately dry connector with low- 
pressure gaseous nitrogen (MIL-P-27401) or 
clean, dry air conforming to cleanuess and 
humidity requirements of MIL-P-27401. 


mable and must not be used near 27-5. INSPECTING AND REPAIRING, 


heat, sparks, or open flame. 271-6 
Inhalation of the vapors or p.so- , 
longed contact with the liquid can 


cause serious Injury. 


d. Clean exposed surfaces of connectors by 


Inspecting the junction boxes determinea 
if the parts have been damaged by mishandling 
or wear. See figures 27-5 and 27-6 and inspect 


the part for the condition to be gouzht and the 


brushing Hghtly with a natural-bristle brush 


Nomenclature 


Connector 


Figure 27-5, Inspecting and Repatring Junction Boxes (Sheet 1 of 2) 


ce 


Tnspecting 


Pin contacts with one bend but not bent 
more than 20 degrees from connector 
axis, 


Pin contacts with more than one bend, 
regardless of angularity, 


Pin contacts with one bend greater than 
20 degrees, 


Bent or misalined socket contacts. 
Length of pin or socket contacts. 


Corraded pin or socket contacts (dater- 
mined by analysiy of substance). 


Damaged threads, 


Damaged sealing surface, 


disposition of the part. 


eg 


Repatring 


Straighten by using a mating 
socket cantact or equiv 
glent, Sce figure 27-6, 
Replace junction box if out 
of tolerance. 


See figure 27-6. Replace 
junction box. 


Acceptability and repair 
requirements to ha speci- 
fled by manufacturer's 
representative, 


Replace junction box. 


See figure 27-8, Replace 
junction box if out of toler- 
ance. 


Replace junction box. 


Refer to R-3896-3, Volume I, 
for thread repair, 


Hand-polish to remove nicks 
and scratches, Flatness of 
sealing surface must he 
within 0, 004-inch total of 
shell 1D, and surface main- 
talnudtoan \gZ-“or \3 
finish. Height of snal- 

ing surface (measured from 
top of key) must be 0.011 
{nek mintinum. 


CAUTION 


Care must be used 
when hand-polishing, 
to prevent damage 
to inserts, 


Pi aria ts are Sane oe 
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Inspecting Repairing 
Cracked, chipped, or split glass inserts. Replace junction box. 
Cracked, bent, or broken shells. Replace junction box. 
Containination, Clean as outlined in para- 
graph 27~3. 
Box Blisters, holes, scratches, or gouges Repair as outlined in para- 

: larger than 1/8 inch in diameter in graph 27-7, 

potting. 


Deteriorated potting. 


Cracked welds or cracked mounting 


brackets. 


27-7, REPAIRING POTTING COMPOUND. 
NOTE 


Steps a through c outline repairing 
potting and steps d through 1 aut- 
line replacing potting, 


a. Cloun damaged area by wiping with a 
clean, lint-free cloth dampened with tsopropyl 
alcohol (Federal Specification TT -I-735). 
Allow solvent to dry completely. 


WARNING 


Isopropyl alcohol is flammable and 
must not be used near heat, sparks, 
or open thume, Inhalation of the 
vapors or prolonged contact with 
the liquid can cause serious injury. 


b. Apply adhesive sealant RTV-108 (Gon- 
eval Flectric Co) to damaged area and, using 
aavalula, smooth out sealant and remove 
ex «ss nialertal, 


¢, Allow sealant to cure at room temper- 
ature for approximately 16 hours. 


d. Remove oll potting compound from end 
of junction box. Take care to avold removal 
of markings on junction box. 
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Replace ag outlined yn 
paragraph 27-7. 


Replace junction box. 


Figure 27-5. Inspecting and Repairing Junction Boxes (Sheet 2 of ™ 


e, Thoroughly clean repair area by wiping 
with a clean, lint-free cloth dampened with 
isopropyl alcohol (Federal Specification TT«1- 
735). Allow salvent to dry completely. 


WARNING 


Isopropy} alcohol is flammable and 
must not be used near heat sparks, 
or open flame, Inhalation of the 
vapors or prolonged contact with 
the Hguid can cause serious Injury. 


f. Apply a thin, even coat of silicone primer 
$S-4120 (General Electric Co), to surface of 
repair area. Allow primor to dry for a nin- 
imum of 30 minutes. 


g. Thoroughly mlx 100 parts of silicone 
resin RTV-615A to 10 +0.5 parts of curing 
agent RTV-615B (Ganeral Electric Co) by 
weight, for a minimum of 3 minutes. Potting 
life igs approximately 8 hours. Use only clean- 
metal or non-waxed containers with a capacity 
3 tlmes as large as potting mix, 


h. Place potting mixina vacuum chamber and 
pull a minimum vacuum of 27 inches of mercury 
for approximately 10 minutes to remove itr, 


4. Place anylorn cast on each Jockwtre hole 
of connectors to form a groove 0.12 inch deep 
from lockwire flange, 0.12 inch wide, and 
0. 25 inch long after potting is cured. 
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[rJo,261 ‘9-88 nick 
40,030 
~0. 049 NCH 


PPK CONTACTS 


148, AND (68, 


Figure 27-6, 


j. Fill recess in ead of junction box (pri- 
mary box ends J108, J109, J110, ancl Ji45; 
auxillary box ends J146, J147, and J148) level 
with potting mix, 


k. Allow potting mix to cure at room temper- 
ature for a minimum of 24 hours, Do not cure 
in an area Where unteacted amines or other 
curing agents are present. Avuld touching 
surface until fully cured, since imprints on 
surface hinder transparency. 


te re ey ce ener 


From To/From 
J108-A rp) J109-A 
TRL JALI-A 
TB! Jit 
TBI Ji11-S 
TBI JLLL-U 
TBI J111-X 
TBI Slli-g 
TBI Ji12-E 
TBA J112-M 
TBI) J1L2-K 
0 108-13 TB j109-B 
TB3 WL-E 
TB3 SiteN 
TBI J111-Z 
TB3 Jill-a 
TBI J111-¥ 
Tha J1li-n 


a) Internal bus £102 

b) Internal bus £104 

ec) Internal bus £103 
a) Internal bus E106N 


in Aina 


SOCKET CONTACTB 


DIMENSIONAL LIMITA FOR 18-GLAQE PINS IN BRELL 81769 12, 14, 16, AND [& THROU 38. 
DIMENSIONAL LIMITS FOR 14-GAGE AND 18-GAQOE PINS JN SHELL SIZES 65, 108, 10SL, 138, 


Section XXVU 
Paragraphs 27-8 to 27-9 


~MORE THAN 
ONE BEND 


PIN CONTACTS 


SO2001-E-5 


Dimensional Limits for Electrical Connectors 


lL Cavefully cemove casts installed in step { 
and remove any excess potting compouna,. 


27-8. TESTING. 


27-9, The following test procedure outlines 
requirenients for testing the Junction boxes, 
Any deviations, ineluding the use of other test 
equipment, must be equivalent ta the test re- 
quirements, safety standards, and equipment 
specified in this procedure, Refer to para- 
graphs 27-10 and 27-11 for junction box test 
procedures. Seo figures 27-7 and 27-8 for 
junction box contact connections, 


From To/From To 
TB3 Jil2-K 
TRY J112-N 
TBS.) TLL2W 

J108-C TB4° J109-C 
TB4 JL13-K 
TB4 JLI3-N 
TB4 J113-R 
TB4 J114-K 
TB4/ 1) 32£14-p 

J108-D TBS J100-D 
TB5 Jitl-F 
TBS J111-P 
TBS J111-T 
TBS J1lli-c¢ 
TBS Jlil-f 
T35 Jll1-p 
TBS5 JLL2-L 


Ln tareimtasd Cemmmmoatiren ty ncathte tetera ite tte amemeeateaie es meteian Lepeaal 


Figure 27-7. Primary Junction Box Contact Connections (Sheet 1 of 2) 
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i a 


From To/From To From 


tae etme rm 


To/From To 


J108-D (cont) TBS J112-U J109-p Jllt-e 

TH5 J112-X J109-r J112-H 
J L08-J Jill-«s J109-s 3112-2 
J109-K J112«V J110-B J113-8 
J109-L J111-H 3110-C JUI3-H 
J109-M J111-J J110-D J114-R 
J109-N J111-R J110-E J113-P 
J109-P J111-B J110-F J113-D 
Ji00-R JLLI-C J110-G J113-C 
J109-S J112-Q J110-H J114-D 
J109-T J112-S J110-J J114-F 
J109-U J112-T J110-P J113-G 
J109-V J112-Y¥ J110-R J114-H 
J109~W JILI-M J110-S J114-G 
J109-X J111-L J110-T J114-F 
J109-7 J1Li-D J110-¥ J113-V 
J109-a J112-P J115-C JI13-T 
J109-b Jili-V 115-D J113-J 
J109~¢ J111-W J115-E J113-& 
J109-d Jill-d J115-F J113-F 
J109-e J1Lli-h J115-G J114-d 
J109-f J111-K J1L1i5-H J114-S 
1109-¢ Jlil-k J115-J (e) J114-N 
J109~h J112-F J115-P E1-F2-E3 J114-L 
J109~) J112-G JLLI5-R JL1I3-B 
J109-k J1lil-j J115-S J113-A 
J109-m Jilt-v 3115-T J114-C 
J109-n JiLl-m J115-V J114-T 


(e) Ttiternal terminals and diodes 


Figure 27-7, Primary Junctton Box Contact Connections (Shoel 2 of 2) 


From To/From T. From To/From To 
J147-A arpi') 3146-4 J147+A (cont) TB1 J151-W 
TBI J148-B& TBl J152-A 
TBl J146-J TBI 3152-8 
TB1 J147-C TB1 i) J152-J 
TBI J148-A J147-B 7'H4 J146-B 
TBI J1$1-'T TB4 1°46-F 
TB1 JiSl-a TB4 J146-K 
TB1 SL51-¢ TB4 J148-B 
TS1 JiSt-m TB4 J148-C 
TB Jlol-t TB4 J151-U 


{a) Internal bus 102 
(b) Internal bus E104N 
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Figure 27-8. Auxillary Junctlon Box Contact Connections (Sheet 1 of 2) 
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From To/From To To/From To 
J147-B (cont) TB4 J152 b J148-M J152-S 
TB4 J15i-e J148-N J152-C 
TB4 J15d-n 3148-0 J151-P 
TB4 J1651-u J148-P J1I51-M 
TB4 J151-X% J148-R J152-R 
TR4 J152-B J148-S J152-pP 
TB4 J152-F 3148-T J146-C 
TB4 9) J152-K J148-U J151-V 
J147-D TBS J146-D J148-V JiAl-N 
TBS J146-H J148-W J152-N 
TBS J146-M Jt48-X J146-P 
TBS J148-D 1148-¥ J15t-¢ 
TB5 J151-R 3146-7 J151-0 
TBS J151-Y 3148-a J151-2 
TBS J151-Q 3148-b J146-N 
TBS J151-f J148-¢ J146-L 
TBS J15t-p J148-d W15t-h 
TES J1$i-y J148-c¢ W15i-c 
TBS J152-D J148-f J151-k 
TBS5 J152-H J149-¢ J146-U 
TBS J152-M J148-h J15t-y 
3147-5 J1i52V J146V J148-j J151~j 
J148-E J152-1, J148-k 3146-T 
3148-¥F J146-G J148-m J151-q 
J148-G J1652-U 3148-n J151-w 
7148-H J146-S J148-p J1l-r 
J148-I J152-T J148-r J15)-x 
J148-J : J152-G 3148-58 J151-38 
J148-K J151-8 J146-z J151-2 
J148-L J146-R 


(c) Internal bus E106N 


Figure 27-9. AuxLilary Junctlon Box Contact Connections (Sheet 2 of 2) 


27-10, CONTINUITY-TEHST, b Reverse ohmmeter leads of step a, 
Realstance must be a minimum of 20K ohms, 


a. Using a multimeter, continuity-test 


between connectors J114, contact L (+), and c. Continulty-test remaining connector con- 
connector J115, contact P(-). See figure 27-7.) tacts, (Seo figures 27-7 and 27-8.) Hesistance 
Resistance must be a minimum of 200 ohma, must not exceea one ohm, 


Change No. 20 - 19 May 1971 27-7 


Section XXVII R-2896-3 


Paragraph 27-11 Volume IT 
27-11. INSULATION-RESISTANCE-TEST, c. Repeat step b for connectors in figure 
27-8, except contacts A and C of connector 
WARNING 3147, The same results as step b must be 
obtained, 
High-voltage tests are dangerous, 
therefore, in addition to local and d, Remove test equipment and install and 
standard safety requirements, the torque dust caps on connectors. See figure 
test equipment must be grounded, 27-3 for torque requirements, 


connectors must be dry, and 
personnel must be kept to a mini- 
mun in the test area, 


The following procedure uses 
pressurized gaseous altrogen or 
air, which must not be allowed to 
impinge on the body since it may 
result in skin inflation, Inflation 
of the skin can cause serious injury 
to human tissues, 


Eye protection must be worn to 
prevent foreign matter from injuring 
eyes. 


Pressurized gases can hurl objects 
with sufficient foree to cause Injur! 
to personnel, 


a. Using low-pressure (50-100 psiz) gaseous 
nitvogen (MIL-P-27403) or clean, dry air con- 
forming to cleanness and humidity requirements 
of MIL-P-27401, thoroughly dry al! connectors 
containing ceramic inserts. 


CAUTION 


Tho cireull belween contact L of 
connector J114 and contact P of 
connector JLI$ conlains blocking 
diodes. Application of high voltage 
can damage the diodes, 


b, Using a megohmmeter, apply 500 vde for 
5-60 seconds between each contact and case, 
and hetween each contact and every other contact 
of each connector in figure 27-7, except contact 
L of connector J114 and contact. P of connector 
J115. Resistance of each applfeation must 
exceed 200 mezohms, 
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SECTION XXVIII 


RIGID DUCTS AND LINES, FLEXIBLE LINES, AND BRAIDED FLEX HOSES 


28-1. RIGID DUCTS AND LINES, FLEXIBLE 


LINES, AND BRAIDED FLEX EX HOSES. 
28-2. The following procedures contain cleaning, 
inspecting and repairing, and dimensional limits 
for rigid ducts and lines, flexible lines (gimbal- 


28-5, INSPECTING AND REPAIRING, 

28-6, inspecting the rigid ducts, lines, and 
hoses determines if the parts have been dam- 
aged by mishandling. Refer to figure 28-2 and 
inspect the rigid ducts, lines, and hoses for 


jointed lines), and braided flex hoses. Repair 

of damaged areas not covered jn this section 
must be referred to the manufacturer's repre- 
sentative for acceptability and repair disposition, 


general condition and damage which may require 
repair or replacement, Dimensional limits are 
listed in figures 28-3, 28-3A, and 28-4, 


28-3, CLEANING, 
28-4. The rigid ducts and lines, flexible lines, 
and braided flex hoses must be cleaned according 
to the cleaning instructions in R-J896-3, 
Volume I and recleaned after repair. Protective 
f covers and closures listed in R-3896-4 must be 
used to protect the hardware from contamination, 


§ Figure 28-1 deleted, 


——0. 
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Repairing 


ny 


Part Name 


Se eneneanammrisnemmaniemnnam aaa ammonad 


Inspecting 


——— 


Rigid Ducts: 


External nicks and seratches on the propellant feed ducta may be reworked withoul affecting the 
structural integrity of the ducts if the mininuim wall and flange thickness requireinents of figures 
28-3 and 28-4 ore not less then specified aller rework is done, Wall thicknesses will be measured 
when a marginal condition exists and when specified by Rocketdyne Field Engineering, An ultra- 
sonic VIDI Gage (portable) Model 12B (Branson Instruments Inc), Sonoray Digital Caliper Modo) 101 
(Branson Instruments Inc), or equivalent, may be used for measuring. 


Oxidlzer and Fuel High-Pressure 
Ducts 


Provide Rocketdyne Field 
Engineering with duct descrip - 
tion; serial number; and type, 
location, and dimensions of 
damage for determination of 
yematning wall thickness, 
Rework repalrable damage 
using appHcable method out- 
NMned {n paragraph 28-7, 


Damage to exterlor walls, 


table 9 mr a emete HeT beter eee 


Figure 28-2, 
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(nepecting and Repairing Ducts, Lines, Tubes, and Hoses (Sheet 1 of 5) 


Pages 28-3 and 28-4 deleted. J 
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Part Name Iuspecting Repairing 
Rigid Ducts: (continued) 
Vamage to flange sealing Hand-polish to remove scratches. 
surfaces, Reworked surface must be 


finish or better. Measure flange 
thickness for verification of minimum 
remaining material (figure 28-3), 


Flexible Lines (Gimbal-Jointed Lines): 


Inspection and repalr of the flexible lines 1g esscatlally the same for atl Ines. See figure 28-3 
for dimensional limits of specific lines. Inspect and rework lines as follows. 


NOTE 


Polish al! reworked sealing surface areas toa mintinnt ee 
finish or better. 


Flanges Damage tu flange sealing Hund-pulish to remove scratches. 
surface. Measuro depth of flange sealing 
groove or flange thickness for veri- 
fication of minkmum remaining 
material (gure 28-3). 


Cracks in flange. Dvoe-penetrant inspect welds as 
outlined In R-3896-3, Volume I if 
eracks are suspected. Replace Ine 
if cracks are found in welds. 


Gimbal Joint Leakage In oellows, Replace Line. 
Dents or deep nicks In Replace line. 
bellows. 
Broken lockwire on gim- Replace lockwire. Make sure 
bal ping. torque of pin-retaining screws js 
9-12 tnech-ounces prior to Installing 
lockwire, 


NOTE 


Vorque for screws in gas genera+ 
tor Nexibie lines is 13-16 
inch-ounces, 


Nee arp anantiionadhe enim emma mane nasnenl 


Figure 28-2, Inspecting and kepairing Ducts, Jines, Tubes, and Hoses (Shoot 2 of 5) 
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Part Name Inspecting Pepair ing 
Braided Flex Hoses: 

Inspectiou and repair of the braided flex hoses is essentially the saine for all flex hoses. See figure 
28-3 for dimensional limits of specific hoses. Inspect and rework hoses as follows: 


NOTE 


‘ 32 
Polish all reworked sea.ing surface areas fo a minimum wie 
finish or better. 


Flanges Damage to flange sealing surface. Hand-potish to remove scratches, 
Measure depth of flange sealing 
groove or flange thickness for 
verification of minimum remaining 
material (figure 28-3). 


Cracks in flange. Dye-penetrant inspect weids as out- 
lined tn R-3896-3, Volume | if 
cracks are suspected. Replace 
line if cracks are found ia welds. 


Braid One ox more broken (or chafed) braid wires within Replace flex hose, 
one'inch of braid retaining collar. 
More than one broken (or chafed) vraid wire per Replace flex hose, 
carrier. 
One or more broken (or chafed) braid wires in Replace flex hose. 
adjacent parallel carriers. 
More than 6 broken (or chafed) braid wires ina Replace flex hose. 


flex section. 
NOTE 


Broken wire is defined as a wire that is eilher completely severed 
or one that is chafed or worn away more fhan 30 percent of the 
wire diameter, 

e Abraid wire carrier consists of a number of varallel wires grouped 
together, and is woven in and out of other carriers from one braid 
collar to the other. 


Any evidence of braid damage, apparently caused Coordinate with Rocketdyne 
by impact, e.g.-: representative for disposition. 
a. Severe kiaking of a group of braid wires in 
same or other carriers. 


b. Dents in braid wire as evidenced by 
abnormal depressions. 


A buize that extends beyond the outside diameter Replace flex hose. 
or the hex flat dimension of braid retaining collar. 


A LS NOR NRR TN Hat ale er a LS 9 IE IL, A 
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—————— 


Figure 28-2, Inspecting and Repairing Ducts, Lines, Tubes, and Hoses (Sheet 2 of 5) 
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Drain Lines: 


Inspection and repair of rigid-tubing drain lines that have a working pressure of less than 100 psi, 
is essentially the same for all drain lines. See figure 28-3A for dimensional limits of specific Une 
sizes. Inspect and rework lines as follows: 


NOTE 


Poligh wil reworked sealing surface areas to a rainimum <a v 
finish or better. 


@ Drain lines that are not repairable must be replaced, Refer to 
paragraph 28-9 for drain line fabrication. 


Tubing Surface scratches or defects. Replace line if da.aage exceeds a 
depth of 10 percent of the nominal 
wall thickness in straight unformed 
areas and compression areas (in- 
side bends); also, replace line if 
damage exceeds a depth of 5 per- 
cent of the nominal wall thickness 
in tension areas (outside bends). 
For lines that are acceptable hand- 
hlend damaged area smooth with 
adjacent parent material. Dye- 
penetrant-inspect roworked area 
as outlined in R-3896-3, Volume 1. 
Measure wall thickness at re- 
worked area for verification of 
minimum remaining material 


thickness. 
B-nut, Damaged threads. sleeve, or seratches in Replace line, or repair if there 
sleeve, flare. is sufficient length ta permit 
or flare maxing a new flare in order to 


replace B-nut, sleeve, or flare. 
All tube ends must be single 
flared in accordance with MS33584. 


Flanges Minor damage to flange sealing surface. Hand- polish to remove scraiches 
or surface defects. 


Cracks in flange. Dye-penetrant-inspect welds as 
outlined in R-3896-3, Volume I, 
if cracks are suspected. Replace 
line if cracks are found in welds. 


eaten eyes semper rr dey ohana mete hemmemmee oceania tach caer edhe taeceeteter becaahdt teenth ated meee deat 


Figure 28-2. Insvecting and Repairing Ducts, Lines, Tubes, and Hoses (Sheet 4 of 5) 
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Part Naine Inspecting Repalring 


Hydraulic and 1 urge Rigid Tubes and Lines: 


PAU hydraulic and purge rigid tubes and lines are inspected and repaired essentially the same, See 
BR figure 28-3 for dimensional limits for specific tubes and lines. Inspect and repair tubes and lines 
fas follows; 


Tubing Surface scratches or defects, Replace line if damage exceeds a depth 
of 10 percent of the nominal wall thick- 
ness in straight wiformed areas and 
compression areas (inside bends); 
also, replace line if damage oxcecds 
a depth of 3 percent of the nominal 
wall thickness in tension areas 
{outside bends). 


| Flanges Minor dainages to flange Hand-polish to remove surface defects, 
sealing surface. Surface finish must be 82-¢'or better. 
Cracks in flange. Dye-penetrant inspect welds as out- 


lined in R-3896-3, Volume I if cracks 
are suspected. Replace line tf cracks 
are found in welds, 


B inserts Loose or damaged. Replace inserts as outlined in 
R-3896-3, Volume 1, 


; Threaded Damaged threads, Repair threads as outlined in 
B ports R- 3896-3, Volume I. 


Saeed 
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Figure 28-2, inspecting and Repairing Ducts, Lines, Tubes, and Hoses (Sheet 5 of 5) 
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Part Name Dimension Minimum “Part Name TAmension Mintmum 
Rigid Ducis: Flesible Ducts (Gimbal-Jointed): 
Oxidizer High- Wall thickness 0,340 | Gas Generator Depth of flange 
Pressure Ducts (straight and transi- Oxidizer Duct sealing grooves, 
tion sections), (Valve end} (0. 150 maxiraum) 
Flange thickness. 1.680 Gas Generator Depth of flange 
Oxidizer Duct sealing grooves. 
Fuel High- Wall thickness 0. 240 | (Duct end) (9,150 inaximum) 
Pressure Ducta (straight and transi- 
tion sections). | Cas Generator Flange thickness. 0. 640 
Fuel Duct 


Flange thickness, 1.890 | 
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Figure 28-3. Dimensfon*l Limits for Ducts, Lines, Tubes, and Hoses (Sheet 1 of 4) 
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Part Name Dimension Minimum Part Name Dimension Minimum 
Flexible Ducts (Gimbal-Jointed) (continued): Oxidizer Depth of sealing 0, 150 
Bypass Hose sroave (inlet ange). 
GOX Wrap- Flange thickness. 0.240 
around Duct Flange thickness 0.465 
(inlet). 
Hydraulic Flange thickness 0. 240 
Supply Wrap- (iniet). Flange thickness 0.302 
around Duct (outlet), 
Flange thickness 0.499 |i 
(outlet). Oxidizer Flange thickness 0.490 
Supply Hose (outlet). 
Hydraulic Flange thickness 0, 240 
Return Wrap-~ (inlet). Flange thickness 0.350 
around Duct (inlet). 
Flange thickness 0.690 
(outlet). Hypergol Flange thickness 0, 240 
Munifold (inlet). 
Helium Flange thickness. 0, 240 Outlet Hose 
Supply Wrap- Flange thickness 0. 365 
around Duct (outlet), 
Helium Flange thickness, 0,240 Turbine Flange thickness 0.540 
Return Wrap- Bearing Lube (fixed end). 
arowid Duct Drain Hose 
Flange thickness 0. 240 
Heat Exchanger Flange thickness 0.240 (swivel end). 
End Helium (inlet), 
Supply Duct Yurbopump Flange thickness. 0, 240 
Flange thickness 0, 374 Fuel Bleed Hose 
(outlet). 
Redundant Flange thickness. 0.990 
Heat Exchanger Flange thickness 0.350 Shutdown Valve 
End Helium {inlet}. Override Hose 
Return Duct ‘ 
Flange thickness 0,319 Turbine Outlet Flange thickness 0.965 
(outlet). Pressure Hose (fixed flange). 
Heat Exchanger Fiange thickness 6.470 Flange thickness 0, 240 
End GOX (inlet). (swivel flange). 
Return Duct 
Flange thickness 0.624 Cocoon Purge Flange thickness. 0, 240 
(outlet). Wrap-around 
Hose 
Braided Flex Hoses: 
Turbopump Flange thickness. 0,240 
Helium Depth of sealing 0,150 Oxidizer 
Bypass Hose groove (inlet flange). Intermediate 
, Seal Purge 
Flange thickness 0.465 Wrap-around 
(inlet). Hose 
Tlange thickness 0. 250 Oxidizer Dome Flange thickness. 0,240 


(outlet). 


Purge Wrap- 
around Hose 


Figure 28-3, Dimensional Limite for Ducts, Lines, Tubes, and Hoses (Sheet 2 of 4) 
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Oe ee eS a 


Dimension 


R-3896-3 
Volume II 


Minimum 


YP Bt 


Pre-fill Wrap- 
around Hose 


Engine Control 
Valve Ground 
Hydraulic 
Supply Hose 


Flange thickness. 


Flange thickness. 


0. 240 


0. 240 


Bydraulic_ and Purge Rigid Tubes and Lines: 


Engine Control 
Valve Supply 
Tube 


Propellant 
Valves Open 
Tube 


Propellant 
Valves Close 
Tube 


No, 1 Oxidizer 
Dome Purge 
Tube 


No, 2 Oxidizer 
Dome Purge 
Line 


Turbopump 
Seal Purge 
Line 


28-10 


Flange thickness 
for swivel end 
connector (small 
end). 


Flange thickness 
for fixed connector, 


Flange thickness 
for end connectors, 


Flange thickness 
for end connectors. 


Flange thickness 
for swivel end 
connectors. 


Flange thickness 
for fixed end 
connector. 


Flange thickness 
for swivel end 
connector. 


Fiange thickness 
for fixed end 
conector. 


Flange thickness 
for swivel end 
connector. 


Flange thickness 
for fixed end 
eonnector,. 


a 


0.690 


0,470 


0. 240 


Q. 240 


0. 240 


0.365 


0. 240 


0. 365 


0. 240 


0.385 
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Turbopump 
Oxidizer Seal 
Purge Tube, 
Pump Find 


Gas Generator 
Oxidizer Purge 
Flanged Tube 


System 
Return Line 


Actuator 
Return Line 


Ignition 
Monitor Valve 
Return Line 
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Figure 28-3. Dimensional Limits for Ducts, Lines, Tubes and Hoses (Sheet 3 of 4) 


Dimension 


a ee 


Flange thickness 
for swivel end 
connector. 


Flenge thickness 
for fixed end 
connector. 


Flange thichness 
for swivel end 
connector. 


Thickness for 
fixed flange, 


Flange thickness 
for end connectors, 


Flange thickness 
for small flange 
of manifold 
(measured at 
spotfacing). 


Flange thickness 
for flange al curved 
section of manifold 
(measured at 
spotfacing). 


Flange thickness 
for large flange of 
manifold (measured 
at spotfacing). 


Flange thickness 
for fixed flange 
(measured at 
spotfacing). 


Flange thickness 
for fixed Flange 
at mid-tube 
(measured at 
spotfacing). 


Flange thickness 
for end connectors, 


Minimum 


0. 240 
0.365 
0,240 


0,678 
0. 240 


0,470 


0,678 


0,502 


0. 678 


0.370 


0.240 


R-3896-.3 Section XXVIII 


Volume I 
Part Name Dimension Minimum Part Name Dimension Minimum 

Hydraulic and Purge Rigid Tubes and Lines No, 2 Fuel Flange thickness 0,240 
{continued): Valve Open for end connectors. 

4 Control Tube 
Sequence Valve Flange thickness 0. 240 Flange thickness 0.302 
to Sequence for end connectors, for dual port 
Valve Line | connector 

H (measured at 
Gas Generator Flange thickness 0, 240 spotfacing). 
System Close for end connectors, 
Tube 
Ignition Flange thickness 
Monitor Valve _ for swivel end 
Sense Tube connector. 


Thickness of 
orificed flange. 
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Figure 28-3, Dimensional Limits for Ducts, Lines, Tubes, and Hoses (Sheet 4 of 4) 


ia ae aaa inal Wall eee ewe Mini mwa 
Tube OD Thickness Thickness 
(inches) inches) ines) 
1/4 1. 028 0. 0252 
3/8 0,035 0.0315 
1/2 0. 042 0.0378 
0. U48 0.0441 
5,8 0.049 0.0441 
3/4 0.049 0.0441 


1 0, 065 0.0585 
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Figure 28-3A. Dimensional Limits for Drain Lines 
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28-7. REWORKING RIGID PROPELLANT 
HIGH-PRESSURE DUCTS. 


28-8, The foilowlug procedures must be used 
to rework exterior wall surfaces of propellant 
high-pressure ducts that have incurred repair- 


able damage in the form of nicks and scratches. 


Minimum wall thicknesses are specified in 
figures 28-3 and 28-4, 


NOTE 


Step a is performed when repair- 
able damage does not exceed 0.015 
inch in depth. Steps b through f are 
performed when repairable darnaye 
exceeds 0.015 inch in depth. 


a. Anodize damaged area using chromic acid 


(Type I) as directed in R-3896-3, Volume 1. 


A A ee re ore 


NOTE 


WALL THICKNESS DIMENSIONS 
ARE IN INCHES, 


R-3896-3 
Volume II 


b. Blend damaged area to match adjacent 
parent material, using a mini-grinder or by 
hand-blending. Blending must remove a mint- 
mum of material and be sufficient to remove 
cative discrepancy. 


c. Blend area to a 1.00-inch-niinimum 
spherical radius, 


d, Polish biended area to obtain a smooth 
surface, 


e, Dye-penctrant-inspect reworked area as 
outlined in R-3896-3, Volume I, 


f, Anodize blended area using chronic acid 
(Type I) as directed in R-3896-3, Volume I. 


tt et ee et ee 


X° SEGMENT 


om 
view A-A 


TRANSITION FUEL DUCT 


P1-3-2-67 


Figure 28-4. Minimum Allowable Wall Thickness for Curved Segnient of Rigid Ducts 


28-12 Change No, 20 - 19 May 1971 


R-3896-3 


Volume II 
28-9, FABRICATING DRAIN TUBE ASSEMBLIES, 
28-10. Drain tube assemblies listed in figure 


| 28-5 may be fabricated at MAF from CRES 321 

B tubing (Type I, MIL-T~-8808), B-nuts, and sleeves 
f supplied by the Engine Contractor. These tube 
assemblies are small-diameter tubes with 
single- flared ends and are used in low-pressure 

| systems. Fabrication and acceptance of the 
completed tube issemblies must be in accurd- 

B ance with the following requirements: 


A a. Tube fabrication must be performed by 
# qualified personnel on qualified tube-bending 


A equipment, 


b, Tube forming must he accompiished 
using an identical part as a template. 


c. Tuhe ends must be cut square to the 
i centerline within 1/2 degree and must be burred 
to remove all sharp edges, 


f d. Minor distortions of tube details as a 

f result of normal fabrication processes, such 
aS Ovality, wrinkling, or superficial marring 

| of surfaces, 18 permissible within the following 
limitations: 


NOTE 


The following references to tube di- 
irensions represent nominal outside 
diameters and nominal wall thicknesses. 


(i) Tube ovality must not exceed 10 per~ 
cent, Ovality of tubing is defined by the foiiew- 
ing formula: (Minimum and maximum dimen- 
sions must be taken fron actual measurements.) 


(max OD - min OD) 
noininal OD x 100 


(2) Tube wrinkling must not exceed a depth 
of 2 percent of the nominal tube OD, Wrinkle 
pitch/depth ratio must be less than 10 to 1. 
This ratio is defined ae the ratio hetween di- 
mensions B and A (see figure 28-6). 5 (pitch) = 
dimension between the top of one crest to the 
top of an adjacent crest. <A (depth) = dimension 
froin the top of 2 adjacent crests to the bottom 
of the convolution, 


Ovality (percent) = 


(3) Scratches or surface defects must not 
exceed 10 percent of the nominal tube wail 
thickness. 


Sectlon X¥VUI 
Paragraphs 28-9 to 28-10 


(4) Surface discontinuities may be removed 
from the tube details by acceptable fabrication 
practices provided specified surface conditions 
and wall thicknesses are retained. 


e. All tube ends must be single-flared in 
acecrdance with Military Standard MS833584, 


{, A fabrieated tube assembly must be in- 
spected and verified to be in accordance with 
fabrication requirements of figure 28-5 before 
the tube assembly Is cleaned. 


g. The tuhe assembly must he cleaned as 
specified in R-3896-3, VolumeI, The com- 
pleted assembly must not be acid-descaled or 
passivated. 


h, Inspecting and handling of the cleaned 
tube assembly inust be accomplished as specified 
in R-3895-3, Volume |. 


i. Identifying part numbers must be the 
same as those used on the template and applied 
on the tube assembly using the preferred 
electrochemical] etch method. 


j. Identification tapes specified in figure 
28-5 must be installed on the tube assembly. 
(See figure 28-7 for typical tape installation. } 


k, An acceptable fabricated tube assembly 
must be acceptance-etched by authorized 
Quality Assurance personnet prior to installa- 
tion, 
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Se ne oe To 


Size(a) 
(inch) 


R-3826-3 


Minitnum 


Minimum 
Wall 
Thickness 
{ineh) 


Center- 
line Bend 
Radius 
(inches) 


Identification 


er SS SO TY OT SS TS A. SVK wats i eT 


Part 
Number Nomenclature 
308223 Gas generator 


fuel seal] vent 
tube 


B 308223-11 


308646 Gas generator 
ball valve 
actuator purge 
drain tube 
308672 Gas generator 
ball valve 
actuator fuel 
seal vent tube 
f 308673 Gas generator 
ball valve 
shaft fuel 

seal vent tube 
408242 = ignition moni- 
tor valve vent 
drain tube 
408246 No. 1 oxidizer 
valve actuator 
rod seal vent 
lube 


§ 408248-11No. 2 oxidizer 
valve actuator 
rod seal vent 
tube 

408206 Fuel overboard 
drain tube 


408312 Fuel overboard 


drain tube 


408333 Igniter fuel 
valve vent 
overboard 


drain tube 


3/8 OF x 0,035 
x 78,00 


3/8 OD x 0,035 
x 96.00 


1/4 OD x 0,028 
x 80,00 


1/4 0D «x 0,028 
x 10,00 


1/4 OD x 0.028 
x 20,00 


3/8 OD x 0.035 
x 10.00 


1/4 OD x 0.028 
x 61.00 


1/4 OD x 0.028 
x 60.00 


10D x 0.065 
x 18,00 


3/40D x 0.049 
x 21,00 


3/8 OD x 0.035 
x 12.00 


Volume Il 
Sleeve Nut 
MS820819 AN818 

(2 reqd) (2 reqd) 
-GJ -6J 
-6J ~6J 
-4J -4J 
-4J -4J 
-4J ~4J 
~6J -63 
“43 ~4] 
-4J - 47 
-16J -16J 
-12J “120 
- 6 bg 6J 


0.028 


0,028 


0.020 


0,020 


0,020 


0.028 


0.020 


0.028 


0.028 


1,028 


1.19 


1,19 


0,75 


0.75 


0.75 


0.75 


1.12 


1,49 


RD172--0002-0001 
RD172-0014-0033 
RD172-0014-9039 
RD172-0014-0040 


RD172-0007-0001 
RD172-0014-0030 
RD172 -0014-0039 
RD172-0014-0040 


RDI72-0002-9001 
RD172-0014-0023 
RD172-0014-0039 
RD172-0014-0040 


RD172-0002-0001 
RD172-0014-0033 
RD172-0014-0039 
RD172-0014-0040 


RD172-0006-0001 
RD172-0014-0011 
RD172-0014-0040 


RD172-0001-0001 
RD172-0014-0027 


RD172-0001-0001 
RD172-0014-0027 


RD1L72-0002-0001 
RD172-0014-0033 
RD172-0014-0040 


RD17z-0002--0001 
RD172-0914-0033 
RD172-0014-0040 


RD172-0002-6001 
RD172-0014-0033 
RD172-0014-.G039 
RD172-0014-0040 


(a) Approximate length in Inches, actual length to be determined using identical part 


ior template. 


Ra ie — 


28-14 


Figure 28-5. Drain Tube Fabrication Requirements (Sheet 1 of 4) 
Change No. 20 - 19 May 1971 


tt eS 


R-3896-3 
Volume II 
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Minimum | 
Minimum Center- 
Sleeve Nut Wall line Bend 
Part size (®) MS20819 AN818 ‘Thickness Radius 
Number Nomenclature (inch) (2reqd) (2reqd) (inch) (inches) 
406235 Fuel overboard 1/2 OD x 0.042 -8J ~8U 0.035 1.38 
drain lube x 46,00 
(No. 1 side) 
408336 No. 1 oxidizer 1/4 OD x 0.028 -4)J -4J 0.020 0,75 
valve actuator x 18.00 
seal fue) drain 
tube 
408337 No. 1 oxidizer 1/4 0D x 0.028 45 -4J 0.020 0,75 
valve shaft x 14,00 
seal fuel drain 
tube 
498338 Fuel overboard 5/8 OD x 0.049 «100 -10J 9.035 1.75 
drain tube x 31.60 
408339 Fuel overboard 1/2 OD x 0.049 -83 -8J 0.035 1.38 
drain tube x 13.00 : 


(Na. 2 side) 


408340 No. 2 oxidizer 1/4 OD x 0.028 ~4J -4J ).920 0.75 
valve shaft x 13,00 
seal fuel 
drain tube 

408341-11 No. 2 oxidizer 1/4 OD x 0,628 -4J ~4J 0.020 0.75 
valve actuator x 20.00 
fuel seal 
drain tube 

408346 No. 1 oxidizer 3/8 OD x 0.035 -60 -6,J 0.028 1.19 
valve fuel x 12.00 
overboard 
drain tube 

408348 No, 2 oxidizer 3/8 OD x 0,035 -65 -63 0.028 1.19 
valve fuel x 14.00 
overboard 
drain tube 

408836 Checkout valve 3/8 OD x 0,035 “BS ~8J 0.028 1,19 
actuator yent x 24,00 
overboard 
drain tube 


Section XXVIII 


tt 


Identification 
Tapes 


RD172-0002-0001 
RD172-0014-0033 
RD172-0014-0039 
RD172-0014-0040 


RD172-0002-0001 
RD172-0014-0033 
RD172-0614-0040 


RD172-0002-0001 
RI172-0014-0033 
RD172-0014-0039 
RD172--0014- 0040 


RD172-G6002- 0001 
RD172-0014-0033 
RD172-0014-0039 
RD172-0014-0046 


RD172.-0002-0001 
RD172-0014-0039 


RD172-0602-0001 
RD172-0014-0033 
RD172-0014-0039 


RD172-0002-0001 
RD172-0014-9033 
RD172-0014-0039 
RD172-0014-0040 


RD172-0002-0001 
RD172-0014 -0033 
RD172-0014-0039 
RD172~0614-0040 


RD172-0002-N001 
RDi72-0014-0033 
RD172-9014-0039 


RD172-0002-0001 
RD172-0014-0033 
RD172.-0014-0040 


(a) Approximate length in inches; actual length tu be determined using identical part 


for template. 


rs PR re SY et A 


Figure 28-5, Drain Tube Fabrication Requirements (Sheet 2 of 4) 
Change No. 20 - 19 May 


197) 28-15 


Section AXVIII R~3896-3 


Volume II 
wii a... 7 Minimum 
Minimum Center- 
Sleeve Nut Wall line Bend 
Part Size(@) MS20819 AN818 Thickness Radius 
Number Nomenclature (irich) (2 reqd) (2 reqd) = (inch) (inches) 
408827 Fuel inlet seal 1/2 OD x 0.042 -8] -8T 0.035 1,38 
drain tube x 47.00 
(No. 1 side) 
408838 Fuel inlet seal 1/2 0D x 0.042 -8) -8) 0.035 1,38 
drain tube x 39,00 
(No. 2 side) 
408839 Nitrogen purge 1/2 OD x 0.042 ~8d -BI 0.035 1,38 
overboard drain x 36,06 
tube 
408840 Nitrogen purge 3/8 OD x 0,035 -8J -@63 0.028 1,19 
overboard drain x $0.60 
tube 
40884) Nitrogen 1/2 OD x 0,042 ~8T -~85 0,035 1.38 
overboard x 144.00 
drain tube 
408845 Primary fuel 1/20Dx 6.042 -8I -8J 0.035 1,38 
seal drain x 56,00 
tube (No. 1 
side) 
408847 Oxtdizer vent 1/4 OD x 0.028 -4] -4J 0.020 0.75 
overboard x 62,00 
drain tube 
409212 No, 1 fuel 1/4 OD x 0.028 -4J ~4J 0.020 0.75 
valve position x 27,00 
transducer 
vent drain 
tube 
409215 No, 2 fuel 1/4 OD x 0.028 -4J -4J 0.020 0.76 
valve position x 26.00 
transducer 
vent drain 
tuhe 
410080 Oxidizer over- 1/2 OD x 0.049 ~8I «BJ 0.035 1.38 
board drain x 40.00 
tube 
410082 OQxidizer over- 1/2 0D x 0.049 -8J -8J 0,035 1.38 


board drain 
tube 


x 16.00 


are en ee lS 


(2) Approximate length in inches; actual tength to be determined using identical part 
fur template. 


Identification 
Tapes 
RD172-0002-00¢1 
RD172-0014-0033 
RD172-0014-0040 


RD172-0002-0001 
RD172-0014-0033 
RD172-0014-0040 


RD172-0007-0001 
RD172-0014-0030 
RD172-0014-9040 


RDi72-0007-0001 
RD172-0014-0030 
RD172-0014-0040 


RD172-0007-0001 
RD172-0014-0030 
RD172-0034-0040 


RD172-0002-0001 
RD172-0014-0033 
RD172-0014-0040 


RD172-0001-0001 
RD172-0014-0027 


RD172- 0002-0001 
RDi72-0014-0033 
1tD172-0014-0039 


RD172-0002-0001 
RD172-0014-0033 
RD172-0014-0039 
RD172-0014-0040 


RD172-0001-0001 
RD172-0014-0027 


RD172-0001--0001 
RD172-0014-0027 


A all TS ENED A RTS A SNE AS Se ars Aart )VUSS 
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Figure 28-5. Draln Tube Fabricatlon Requirements (Sheet 3 of 4) 
Change No. 17 - 24 September 1969 


Part size(a) 
Number Nomenchiture (inch) 
410086 Primary fuel 1/20ND x0, 

seal drain x 39.00 
tube (No. 2 
side) 

410099 Oxidizer uver- 1/20D x0. 
board drain x 36.00 
tube 

410638-11 Engine control 1/4 OD x 0. 
valve override x 18,00 
drain tube 

410644-11 Fuel overboard 1/2 OD x 0. 
drain tube x 10,00 

410807 Fuelinlet seal 3/8 OD x0. 
drain tube x 48,00 
(No, 1 stde) 

410819 Gas generator 3/8ODx0. 
fuel seal vent x 20,00 
tube 

651295 Nitrogen purge 1/20ODx0. 


overboard x 115.00 


drain tube 


R- 3896-3 
Voluine I 


Minimum 
Minimum  Center- 
Sleeve Nut Wall line Bend 
MS20819 AN818 Thickness Radius 
(A reqa) (2 reqd) (inch) {inches) 
042 -8I -8J 0,035 1.38 
049 -8J -8J 0.035 1.38 
028 -4J <4 0.020 0.75 
049 ~8) -8J 0.035 1.38 
035 - 65 - 6.) 0.028 1.19 
035 -6J ~ 6d 0.028 1.19 
042 -8 ~8J 0.035 1,38 


Section XXVIII 


Identification 
Tapes 


RD172-0002-000t 
RD172-0014-0033 
RD172-0014-0040 


RD172-0001-9001 
RD172-0014-0039 
RD172-0014-0040 


RD172-0002-0001 §f 
RD172-0014-0033 
RD172-0014-0039 
RD172-9014-0040 


RD172-0002-0001 § 
RDI72-0014-0033 
RD172-0014 -0040 


RD172-0002-0U01 
RD172-0014-0033 
RD172-0014-0040 


RD172-0002-0001 
RD172-0014-0033 
RD172-0014-0939 
RD172--0014-0040 


RD172-0007-0001 
RD172-0014-0030 
RD172-0014-0039 
RD172-.0014-0040 


(a) Approximate length in inches; actua: length to be determined using identical part 
for template. 
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Figure 28-5, Drair Tube Fabrication Requirements (Shvet 4 of 4) 


Change Ne, 20 - 19 May 1971 
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Section XXVIII R- 3896-3 
Volume II 
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Figure 28-6, Measuring Tube Wrinkle Depth 


Te re errs TE 


9.25 INCH 
MAXIMUM -—<4 ia 


DRAIN — | 
Nivud | —_ 
— MAIN — SPECIFIC f DRAIN i FLOW 


ROn KET T 
FUEL 


FUNCTION CONTENT OR VENT SYMBOL 
SYMBOL SYMBOL SYMBOL TAPE 
TAPE TAPE TAPE 

TUBR-— 


pom 0.25 +O. 125 INCH 
PRESS TAPE DOWN 

ia ALL AROUND 
TUBE, 


series me 


F1-3-2-60 


oe 


Figure 28-7, Identification Tape 
Installation (Typical) 
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Volume Il 


Section XXIX 
Paragraphs 29-1 to 29-8 


SECTION XXIX 


REDUNDANT SHUTDOWN VALVE 


WARNING 


COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER 
SET G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL 
TRAINED IN THE USE OF TUE EQUIPMENT. 


1, REDUNDANT SHUTDOWN VALVE 


o~ anaes So eee: 


29-2, The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 
requ: red to maintain the redundant shutdown 
valve, See figure 29-1 for test equipment and 
spacial tools. No covers or closures are pro- 
vided fox this valve. Protect valve as outlined 
in R-9896-3, Volume I, 


I RE 


ree a PaO 


No. Nomenclature Use 
T-50416521 Pressure Test 
Plate 


Pressure-tests 
redundant shut- 
down valve. 
3141 Components Test 
Console 


Provides hy- 
draulic fuel con- 
tro] and electxi- 
cal control for 
testing redundant 
shutdown valve. 
G3143 Provides hard~ 
ware for re- 
dundant shut- 
down valve test 
setups. 
Figure 29-1. Test Equipment and Special 
Tools for Redundant Shutdown Valve 


Components 
Adapter Set 


Figure 29-2 doleted. 


29-3, DISASSEMBLING, 


29-4, Disissemble redundant shutdown valve, 
as required’, to accomplish necessary repairs 

and/or reyiacement. See figure 29-3 for parts 
and index numbers, 


a. Remove belts (1) and washers (2); then 
remove solenoid (3) and packing (4). 


b. Remove stop (5), armature (6), spring 
(7), and retainer (8) from solenoid (3). 


c. Remove stem (9), seat (10), spacer (13), 
poppet (15), and packing (14); then remove pack- 
ing (12) and retainers (i1) from seat (10). 


d. Remove seat (16), filter (18), baffle (19), 
and O-ring (20); then remove filter (17), pack- 
ing (12), and retainers (11) from seat (16). 


29-5. CLEANING, 


29-6. Clean all parts of the redundant shutdown 
valve for fuel service, except solenoid (3), which 
must be cleaned for electrical service. Refer 

to R~3896-3, Volume I, for cleaning procedures. 


29-7. INSPECTING AND REPAIRING. 


28-8. Inspecting the redundant shutdown valve 
determines if the individual parts have been 
damagad by mishandling or wear. See figure 
29-4 and inspect individual paris for general 
condition, cleanness, damage of threads, cor- 
rosion, distortion, nicks, burs, and scratches. 
Dimensional limits listed in ffgure 29-5 form 
the guide for serviceability of parts. Minimum 
and maximum values are given, beyond which 
repair or replacement of parts is required. 


Change No. 22 - 15 February 1972 29-1 


Section XXIX R-3896-3 
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1 it 7 Spring 12) Packing 17. Filter 
2 Washer 8 Retainer 13 Spacer 18 Filter 
3. Salem 9 Stem 14. Packing 19 Baffle 
4 Packing 10 seat 15 Poppet 20 O-Ring 
5 Stop (L Retainer 16 Seat 21 Insert | 
6 Armature 22 Body 
Figure 29-3, Redundant Shutdown Valve--Exploded View 
Part Namie and 
Index Number Inspecting Repatr ing, 
Solenoid (3) Damaged solenoid or electrical Replace. 
connector, 
Stop (5) Damrged surfaces, Replace. 
Armature (6) Neterlorated or damaged plating. Replace. 
Obstruction in holes. Remove obstruction. 
Spring (7) Compreased rating, Sse figure 29-5, 


Retainer (8) 


Stem (9) 


Figure 29-4. Inspeciing and Repairing Redundant Shutdown Valve (Sheet 1 of 2) 


29-2 Change No. 14 - 8 January 1969 


R-3896-3 Section XXIX 


Volume I 
Part Name and 
Index Nuinber Inspecting Repairing 
Seal (10), Spacer (13), Damaged sealing surfaces, Replace. 
Poppet (15), Seat (16), 
Baffle (19), and 
Body (22) Damaged sealing surfaces. Replace. 
Damaged or missing inserts, Replace inserts. 
Damaged threads. Refer to R-3896-8, 


Volume I, for 
thread repair. 


Figure 29-4. Inspecting and Repairing Redundant Shutdown Valve (Sheet 2 of 2) 


Part Nannie and Minimum Maximum 
Index Number Dimension (Inches Except As Noted) __ 
Solenoid (3) Armature (6) inside diameter 0.683 0.684 
Case flange inside diameter 1.876 1,877 
Stop (5) Stem outside diameter 0.108 0.109 
Thickness of large diameter 093 0,095 
Armature (6) Outside diameter 0.6800 0.6814 
Siop (5) inside diameter 0.112 0.113 
Length 0.599 0.600 
Spring (7) Compressed to 0.459 inch 26.6 Ib 29.4 Jb 
Retainer (8) Thickness 0,064 0.066 
Stem (9) Large diameter 0.214 0,216 
Small diameter 0,059 0,061 
Length 865 0,867 
Seat (10) Outside diameter 0.872 0,873 
Retaine: (11) and packing (12) 0.769 0.771 
diameters 
Inside diameter 0.218 0.220 
Length 0.779 0.780 
Sealing surface inside diameter 0.079 0.081 
Sealing surface outside diameter 0.089 0.091 


Figure 29-5, Dimensional Limits for Redundant Shutdown Valve (Sheet 1 of 2) 
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Section XXIX R- 3896-3 
Paragraphs 29-9 to 29-10 Volume I 


Part Name and 


— 


Minimum Maximum 


Index Number Dimension {inches Except As Noted) 
Spacer (13) Outside diameter 0.871 0.273 
Inside diameter 0.377 0.979 
Thickness 0.079 0,080 
Poppet (15) Outside diameter (spherical!) 
Thickness 0.059 0.060 
Surfaces, flat within 0.00001 
inch 
Seat (16) Outside diameter 0,872 0.873 
Retainer (11) and packing (12) 9,769 0.771 
diameters 
Length 0.779 0.781 
Sealing surface inside diameter 0.079 0,081 
Sealing surface outside diameter 0.085 0.091 
Baffle (19) Outside diameter 0.871 0.843 
Thickness 0.091 0.083 
Body (21) Seats (10, 16) inside diameters 0.875 0.877 
Solenoid (3) outside diameter 1.871 1.874 


vray 


Figure 79-6, Dimensional Limits for Redundant Shutdown Valve (Sheet 2 of 2) 


29-9, ASSEMBLING. 


29-10, The assembly procedures tor the re- 
dundant shutdown valve must be performed in 
the order listed and all parts must meet clean- 


ing requirements ag outlined in poragraph 29-5, 


The lubricant used in this procedure ig hydrau- 
lic fluid (MIL-H-5606), unless otherwise noted. 
Specified lubrication procedures (methods) are 
outlined in R-3896-3, Volume {. See figure 
29-3 for parts and index numbers. 


a. Install O-ring (20), baffle (19), and 
filter (18) in body (22). 


b. Lubricate (Method M) packing (12); then 
instal} packing and retainers (11) on seat (16). 


c. Instal) seat (16) and filter (17) in body 
22), 


{| a. Lubricate (Method M) packing (14); then 
install packing, spacer (13), and poppet (15) 
in body (22). 


29-4 Change No. 19 - 10 Septeinber 1970 


e. Lubricate (Method M) packing (12); then | 
install packing and reiainers (11) on seat (10). 
Install seat (10) in body (22). 


f. Lubricate (Method 4) stem (9); then | 
install stem in seat (10). 


g. Lubricate (Method M) packing (4) and | 
insert packing in recess in body (22). 


h. Qubricate (Method A) bolts (1) with lubri- § 
cant grease Rf0140-012 (Rocketdyne). 


i. Lubricate (Method Z) armature (6); then j 
instal] spring (7), retainer (8), armature (6), 
and stop (5) in solenoid (3). 


j. Carefully install solenoid (3) on body (22) 
with the electrical connector key in same clock 
position as drain port. Make sure packing (4) 
remaing in body; then secure solenaid to body 
with bolts (1) and washers (2). Tocque bolts 
to 30-35 in-ib. Safetywire boits. 


R- 3898-3 Section XXIX 


Volume II Paragraphs 29-11 to 29-32 

29-11. THSTING. procedure. Set un components test console 

electrical patch-panel (figure 29-6) and prepare 
29-12. This procedure outlines requirements console for use (figure 29-7). See figure 29-8 
for testing the redundant shutdown valve using for redundant shutdown valve port identification 
Components Test Console G3141 and Campo- and cutaway view. Refer to paragraphs 29-14 
nents Adapter Set G3143, Any deviations, in- ihrough 29-17 for redundant shutdown valve test 
cluding the use of other test equipment, must procedures and see figure 29-10 for test setup. 
be eyuivalent to the test requirenients, safety Install pressure test plates T-5041521 on valve 
standards, and equipment specified in this IN and OUT ports and install a unien in DRAIN 

port. 
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9026101) -$-22 | 
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Figure 29-6. Components Test Console Patch-Panel Requirements (Sheet 1 of 2) 
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Pate _ From To Patch- From To 
Cord(a) J8- J6- Cord(a) J6- ___J6- 
K3. 1c 20N K3, 5h 19M 
K3. 1D 12K K4 .09 oD 12A 
K5.09 1E 14B 11H 
J9N K3 10D 14D 
19P K3 108 1iK 
Re: 2S 15E K3 10P 20R 
Ks. a¢ — K3 12c 13K 
£4.09 2E LIE 
15D K3 14A 15P 
K5.09 4c 11D KS 14C 20P 
11G K3. 12L, Ex'r(d) 
12J 
K5.09 4 5c: K3. 20C GND(») 
11B 
15R 
(a) Use any cable length required on all patch-cords numbered K3. 
(b) Connect point ig located on front of scope. 
Figure 29-6. Components Test Console Patch- Panel Requirements (Sheet 2 of 2) 
Panel Control Position Indicatlon/Remarks 
SSP te Vim ge ees a Se NO ee yaete as Ss 
The press-to-operate switch-lights located on the Components 
Test Coasole G3141 operate on and off by alternately pressing 
the face of the switch. Make gure switch-lights are pressed 
only as necessary in order to obtain the specified {ndication. 
PRE-POWER TURN ON 
POWER DISTRIBUTION CB1 (80 AMP) Fulled out Console main 
power off, 
CB2 (10 AMP} Pulled out Plectrical utility 
outlets power off. 
PRESSURE/TEMPERATURE CHANNEL SELECT OFF 
MGNITOR 
DC POWER SUPPLY AC INPUT Down (off) 
VOLTAGE VERNIER Midposition 
VOLTAGE ADJUST Fully counter- 
clockwise 
CURRENT LIMIT 0 


AC INPUT INDICATOR OFF 


Lt TTL aia PS 


Figure 28-7, Preparing Components Test Console for Use (Sheet 1 of 5) 


29-6 Change No, 16 - 9 July 1969 


Panel 


R-3898-3 
Volume I 


Control 


a A I A NIT A TE 


PRE-POWER ‘TURN ON (continued) 


ELECTRICAI. CONTROL 


OSCILLOSCOPE 
DIGITAL VOLTMETER 


TEST CELL ELECT. 
OUTLETS 


TEST CELL ELECT, 
OUTLETS 


MILLIAMPERES RANGE 
SELECT 


VOLTS RANGE SELECT 
VOLTAGE ADJUST 
INTENSITY 

115 V/290 V 

100 KD STD INT/EXT 
POWER 


Connector J701 


Connectors J702, J704, 
and J705 


Connector J'703 


CAUTION 


Section XXX 
Position. Iidication/Remarks 
OFF 
OF F 


Fully DECREASE 


POWER OFF 
LL6V At rear of unit. 
INT At rear of unit. 


Down (off) 


Cable BB52748 Connection to re- 
dundant shutdown 


valve, 


Capped 


Resistor plug 
3088-9 


Temperature in- 
dicator load. 


Check that facility pneumatic and hydraulic supplies to console are 


off, 
POWER ‘CURN ON, 


POWER DISTRIBUTION 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


ee ee 


(a) If indication is not as specified, press applicable switch-light. 


CB1 (30 AMP) 


CB2 (10 AMP) 


AC INPUT 
CURRENT LIMIT 
POWER 


VOLTS-RANGE SELECT 


MIULIAMPERES- RANGE 
SELECT 


TEST SELECT 1 


Console main 
power on. 


Pushed in 


Pushed in Electrical uttlity 


outlets power on. 


up None. 


POWER light ON. 
AC INPUT light 


on, S4 
D (0-30) None. 
OFF None. 


Light 1 oft. 9) 


Figure 29-7, Preparing Components Test Console for Use (Sheet 2 of 5) 
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Section XXIX 


POWER TURN ON (continued) 


f nYDRAULIC CONTROL 


OSCILLOSCOPE 


R- 3896-3 
Volume Ii 


Contro! 


TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 5 
TEST SELECT 6 
TEST SELECT 7 
TEST SELECT 8 
VOLTAGE ADJUST 
HYDRAULIC SYSTEM 
BYPASS 


HYDRAULIC SYSTEM 
SUPPLY 


TEST CELL SUPPLY 
at} 


TEST CELI SUPPLY 
BY! 


FLOW MONITOR 
SHUTOFF 


LOW FLOW BYPASS 
FOCUS 


VERTICAL POSITION 
HORIZ. POSITION 
INTENSITY 


POWER light 


NOTE 


Position 


INCREASE 


Arrow up 
Arrows up 
Arrow up 
Arrow hori- 


zontal (to left) 
On 


Oscilloscope must warm up at least 30 minutes. 


J (a) If indication is not as Specified, press applicable ewitch-light. 


Figure 29-7, Preparing Components Test Console for Use (Sheet 3 of 5) 
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Indication/Remarks 


Light 2 off. (a) 
Light 3 off. () 
Light 4 off. (@) 
Light 6 off. (@) 
Light 6 off. (@) 
Light 7 oft. '@) 
Light 8 oft .{a) 


VOLTS meter indi- 
cates 22 +} yolts. 


OPEN. (a) 
CLOSE, (@) 
VENT. (®) 
VENT .(a) 
CLOSE, (a) 


CLOSE, (a) 


Adjust later for 
best focus. 


Adjust later for 
best position. 


Adjust later for 
best position, 


Adjust late: for 
intensity. 


To right of cathode 
ray tube. 


R-3896-3 Section XXIX 
Volume II 


Panel Control position Indication/Re marks 


ED 2 TE A | 


ee 


DIGITAL VOLTMETER 115 V/230 V 115V At rear of unit. 
100 KC STD INT/EXT INT At rear of unit. 
STORE/DISP LAY STORE At rear of unit. 
DURING COUNT 
RANGE 100V 
FUNCTION VOLT 
ATTENUATION Midposition 
SAMPLE PERIOD 1 SEC 100 PER 
SAMPLING RATE STOP 
POWER ON If digital voltmeter 

indicates OVER- 

LOAD, wait at 

lexst one minute 

before resetting, 
RESET Press Digital voltmeter 

indicates 00.0000 

to 00.0001 yolt. 

NOTE 


Digital voltmeter must warm up at least 30 minutes. 


OSCILLOSCOPE A VERT. SENSITIVITY 0.1 VOL1S/CM 
DC 
A VERT. SENSITIVITY CAL Fully clockwise. 
VERNIER 


B VERT. SENSITIVITY OFF 


B VERT. SENSITIVITY Arrow up 


VERNIER 

SWEEP TIME HORIZ. 10 MILLISEC/ 

SENS, CM 

SWEEP TIME HORIZ. CAL Fully clockwise. 


SENS, VERNIER 

CHANNEL A POLARITY POS. UP 
VERT. PRESENTATION CHANNEL A 
VERTICAL POSITION A 


Figure 29-7, Preparing Components Test Console for Use (Sheet 4 of 5) 
Change No, 8 - 31 May 1967 29-9 


TE ES SR 


Section XXIX R-3896-3 


Volume II 
TIMING. TEST (continued) 
SINC. EXT 
TRIGGER LEVEL Arro'y up 
DC-AC be 
GROUND STRAPS Ground 
(A and B) 
X1 SWP, - X5 EXP. Xi SWP. 
NOTE 


On ELECTRICAL CONTROL pane!, TEST SELECT 7 switch-light 
is for hydraulic flow and TEST SFLECT 8 switel.. isht ia for pneu- 
matic flow. Both switch-ligins mist no: be on at the same time. 


a, Make sure console is in the following condition: 
(1) Vent valves closed. 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
(4) Regulators closed. 
(b) Utility and test cell outlets capped. 
b. Supply facility gaseous nitrogen to console. 
c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 


d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. 


WARNING 


SYSTEM PRESSURIZED lights (located on console and in test cell) 

come on to indicate pressure downstream of console regulators and 
into test cell. Safety precautions specified in R-3896-3, Volume I, 
must be followed, when working with pressurized systems. 


oS IS Sr VE lt a AE i 


Figure 29-7. Preparing Components Test Console for Use (Sheet 5 of 5) 
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R-3896-3 
Volume I] 


SO).ENOID = 


ie SPRING 


— RETAINER 


ARMATURE Oe 


STEM 


nm STOP 
mnt PACKING 
SEAT 


SEAT pre aie SN ae RETAINEP 
a ae nace PACKING 
TAN RNS cap—neraner 
RETAINER te ETN GS > aay 
Ta fi * ON ha ae : 
PACKING ——— : 3 SS . ; < SPACER 
NETAINER t i Ki Sa — PACKING 


: PTT g RT eS 
FILTER Heh PonEee 
2h Nm FILTER 
4 1 O-RING 
BAFFLE BODY 


558050-C-1 


Figure 29-8, Redundant Shutdown 
Valve--Cutaway View 


Paragraph 29-13 and figure 29-9 deleted. 


Change No. 21 - 12 November 1971 


Section XX1X 
Paragraph 29-13 


29-11 /29-12 


R-3896-3 Section XXX 


29~L4. RESISTANCE- TEST, 


a. Using a multimeter, measure valve 
resistance between the following pins: 


(1) A and B. 
(2) C and b. 
(3) Aand C. 


b. Connect an clectrical jumper between 
pins A and B. 


c, Using megohmmeter, measure valve 
insulation resistance as follows: 


(1) Apply 500 +50 vde between pin A and 
receptacle shell. 


(2) Apply 500 +50 vde between pins A and 


(3) Apply 500 +50 vde between pin C and 
receptacle shell. 


d. Remove jumper from pins A and B. 


Paragraph 29-14 


Resistance must be 17-20 ohma. 
Resistance must be zero, 
Resistance must be infinite. 


None. 


Resistance must ba 1,000 megohms miniinum,. 
Resistance must be 1,000 megohms minimum. 
Resistance must be 1,000 regohms minimum. 


None. 
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Procedure 


29-15. PULL-IN AND DROP-OUT CURRENT- 
TEST. 


a. Make sure Components Test Console 
G3141 and redundant shutdown valve are pre- 
pared for use as outlined in paragraph 29-12, 


b. Connect valve to console. (See figure 
29-10.) 


c, On HYDRAULIC CONTROL panel, per- 
form the tollowing: 


(1) Close HIGH PRESS SHUTOFF and MED 
PRESS SHUTOFF valves. 


(2) Press TEST CELL SUPPLY "A" 
switch-light. . 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-Hght. 


(4} Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


d. Slowly apply facility hydraulic supply 
pressure until SUPPLY PRESSURE page indi- 
cates 2,000 +50 pai. 


e. On ELECTRICAL CONTROL panel, per- 
form the following: 


(1) Press TEST SELECT 4 switch-lght. 


(2) Turn MILLIAMPERES meter RANGE 
SELECT swilch to A (0-500) X2. 


(3) Press TEST SELECT 1 and 2 switch- 
lights. 


f. On HIGH PRESS FUEL COMPATIBLE 
panel, open VENT valve; then adjust PRES- 
SURE REGULATOR until REG SUPPLY PRESS 
gage indicates 1,800 +50 nsl. 


g. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "B" gage indicates 1,500 +25 
pai; then close SHUTOFF valve. 


h. On ELECTRICAL CONTROL panel, check 
pull-in and drop-out current as follows: 


(1) Press TEST SELECT 4 switch-light. 


Section XXIX 
Paragraph 29-15 


Result 


None. 


None. 


None. 

SUPPLY light on and VENT light off, 
CLOSE light on and OPEN light off. 
OPEN light on and CLOSE light off. 


SUPPLY PRESSURE page must indicale 2,000 
+50 psi. 


Light don. 


Disregard reading. 
Lights 1, 2, and2Bon. Valve energized. 


HIGH PRESS FURL COMPATIBLE and HY- 


DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR "'B" gage muat indicate 


1,500 +25 psi. Valve pressurized. 


Light 4 off. 
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Section XXIX 


R- 3896-3 


Volume I 


Procedure 


(2) Turn VOLTAGE ADJUST knob until 
MILLIAMPERES meter indicates 870 +20 
inilliamperes. 


(3) Press TEST SELECT 1 and 2 switch- 
lights to deenergize valve; then press I and 2 
again to energize valve. 


(4) Slowly turn VOLTAGE ADJUST knob 
to DECREASE until valve deenergizes. 


(5) Turn VOLTAGE ADJUST knob to IN- 
CREASE until valve energizes. 


i. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zera; then 
open SHUTOFF valve. 


j. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve until] PRESSURE 
MONITOR "3" gage indicates zero; then close 
SHUTOFF vulve. 


k. Reduce facility hydraulic supply pressure 
lo zero, 


1, On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 and 2 switch-Hghts. 


m. On HYDRAULIC CONTROL panel, per- 
form the following: 


(1) Press TEST CELL SUPPLY "A" 
ewilch-light. 


(2) Press HYDRAULIC SYSTEM SUPPLY 
switch-light, 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


n. On HIGH PRESS FUEL COMPATIBLE 
panel, close SHUTOFF and VENT valves. 


o. Remove valve from test setup. 


p. Jf redundant shutdown valve testing is 
terminated, secure equipment as outlined in 
paragraph 29-18. 


q. Drain fluid from valve; then protect 
valve as outlined in paragraph 29-2, 


29-16 Change Nu. 20 - 19 May 197} 


MILLIAMPERES meter must indicate 870 +20 
milliamperes. 


Valve must drop out then pull in at current 
setting of 870 220 milliamperes. 


Valve drop-out current must be ; reater than 
100 milliamperes. 


Valve energized. 


REG SUPPLY PRESS gage must indicate zero. 


PRESSURE MONITOR "5B" page must indicate 
zero, Valve depressurized. 


SUPPLY PRESSURE gage must indicate zero. 


Lights 1, 2, and 2B off. Valve deenergized. 


SUPPLY light off and VENT light on. 


CLOSE light on and OPEN hght off. 


CLOSE light off and OPEN light on. 


None. 


None, 


None. 


None. 
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INSTRUMENT 


"lutte em 


eee: Be 
IWYL> Fr Ow 


WETURM 
INT ET 


lest 


Lene a Sern ae 
HYD MED PRESS 
SION CBOINLET 


OMG OUP Ae < 
nirerarcaretre te Salil Ae dah hs ak sparta ireterdar a Dt tA il Se Be BR ee ST tate i 
HYD ‘ 5 


OUTLAT “A! i 
' 


$58150-4-2 


a 


Figure 29-10, Redundant Shutdown Vaive Current- and Timing-‘Test Setup 


Procedure 


29-16, TIMING-TEST. 


a. Make sure Components Test Console 
63141 and redundant shutdown valve are pre- 
pared for use as outlined in paragraph 29.12, 


b. Connect valve to console (Ligure 29-16). 


c. On HYDRAULIC CONTROL penel, per- 
form the following: 


(1) Close HIGH PRESS SHUTOFF aad 
MED PRESS SHUTOFF valves. 


(2) Press TEST CELL SUPPLY "A" 
switch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 
d. Slowly apply facility hydraulic supply 
pressure until SUPPLY PRESSURE gage indi- 
cates 2,000 +50 psi. 


Resutt 


None, 


None. 


None, 


SUPPLY light on and VENT light off. 


CLOSE light on and OPEN light off. 


OPEN light on and CLOSE light off. 


SUPPLY PRESSURE gage must indicate 2,000 
£50 psi. 
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Section XXX 
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Procedure _ 


ge. On ELECTRICAL CONTROL panel, per- 
form the tullowing: 


(1) Press ‘TEST SELECT 2 switch-light. 
(2) Press PEST SELECT 4 switeh-light. 
(3) Press TEST SELECT 5 switch-light. 


(4) Turn VOLTAGE ADJUST knob until 
DVM indicates 22.0000 +00.5000 volts. 


(5) Press TEST SELECT 5 switch-light, 


{. Prepare oscitloscope for liming-test and 
perform the folluwing: (Sce figure 29-7.) 


(1) Turn TRIGGER LEVIL to AUTO. 


(2) Adjust VERTICAL POSITION A and 
HORIZ. POSITION until vertical A trace is to 
first grid on left and sixth grid from bottom. 


(3) Adjust FOCUS and INTENSITY as re- 
quired to obtain sharpest trace, 


q 


gu. Press TEST SELECT 2 switch-light. 


h. On HIGH PRESS FUEL COMPATIBLE 
panel, open VENT; then acjust PRESSURE 
REGULATOR. untit REG SUPPLY PRESS gage 
indicates 1,800 +50 psi. 


i. Ou HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "B" page indicates 1,500 +25 
psi, then close SHUTOFF valve, 


j. Obtain an energized timing trace as 
follows: 


(1) Press TEST SELECT 1 switch- hignt. 


(2) Press TEST SELECT 2 switch-light 
and observe frace. 


(3) Press TEST SELECT 2 switch- light. 

(4) Repeat cubsteps 2 and ¢ and adjust 
scope us required until a typical trace is ob- 
tained (figure 29-11). 


(5) Turn TRIGGER LEVEL knob with 
arrow up. 


29-18 Change No. 8 - 31 May 1967 


Result 


Lights 2 and 2B on. 
Light 4 on. 
Light 5 on. 


DVM must indicate 22.0000 200.5000 volts. 


Light 5 off. 


None. 


None. 


None. 


Lights 2 and 2B off. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized, 


PRESSURE MONITOR "B" pave raust indicate 
1,500 #25 psi. Valve pressurized. 


Light lon. 


Light 2 and 2B on and scope indicates valve 
energized, 


Tight 2 and 2B off and valve deenergized. 


Sarne as substeps 2 and 3. 


None. 


R- 3896-3 


Section XXIX 


Volume JI 


Procedure 


(6) Press TEST SELECT 2 switch-light 
and record trace with camera, 


(7) Press TEST SELECT 1 and 2 switch- 
lights. 


k. Prepare oscilloscope for deenergiczed 
timing trace as follows: 


(1) Turn A VERT. SENSITIVITY to 10 
VOLTS/CM DC. 


(2) Turn SWEEP TIME HORIZ. SENS. to 
10 MILLISEC/CM. 


1. Obtain a deenergized timing trace as 
follows: 


(i) Press TEST SELECT 2 switch-light. 


(2) Press TEST SELECT 2 switch-light 
and observe trace, 


{3} Repeat substeps 1 and 2 and adjust 
scope as required until a typical trace is ob- 
tained (figure 29-11). 


(4) Press TEST SELECT 2 switch-light. 


(5) Turn TRIGGER LEVEL knob with 
arrow up. 


(6) Press TEST SELECT 2 switch-light 
and record trace with camera. 


m. On HIGH PRESS FUEL COMPATIBLE 
panel adjust PRESSURE REGULATOR unt) 
REG SUPPLY PRESS guge indicates zero, then 
open SHUTOFF vaive. 


nh. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve until PRESSURE 
MONITOR "B" gage indicates zero, then close 
SHUTOFF valve. 


Oo. Reduce facility hydraulic supply pressure 
to Zero, 


p. On ELECTRICAL CONTROL panel, press 
TEST SELECT 4 swilch-light. 

q. On HYDRAULIC CONTROL panel, per- 
form the following: 


(1) Press EST CELL SUPPLY "A" 
switch- light. 


Result 


Light 2 and 2B on and valve energized. Valve 
energized time must not exceed 50 milliseconds, 


Lights 1, 2, and 2B off and valve deenergized. 


None. 


None. 


Light 2 and 2B on and valve energized. 


Light 2 and 2B off and scope indicates valve 
deenergized. 


Same as substeps 1 and 2, 


Light 2 and 2B on and valve energized. 


None, 


Light 2 and 2B off and valve deenergized. 
Valve deenergized time must not exceed 50 
milliseconds. 


REG SUPPLY PRESS gage must indicate zero, 


PRESSURE MONITOR "B" gage must indicate 
zero, Valve depressurized. 


SUPPLY PRESSURE gage must indicate zero. 


Light 4 off. 


SUPPLY light off and VENT light on. 
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Section XXX 
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Procedure 


(2) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


r. On HIGH PRESS FUEL COMPATIBLE 
panel, close SHUTOFF and VENT valves. 


s. Remove valve from test setup. 
t, If redundant shutdown vaive testing is 
terminated, secure test equipment ag outlined 


in paragraph 29-18. 


u. Drain fluid from valve; then protect 
valve as outlined in paragraph 29-2. 


END OF POPPET = 
MOTION —————"" 


TIME 1 0 


END OF POPPET 
M t+ 


29 20 Change No. 20 - 19 May 1971 


Result 


CLOSE light on and OPEN light off. 


CLOSE light off and OPEN Hght on. 


None. 


None. 
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Figure 29-11. Redundant Shutduwn Valve 
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Procedure. 
29-17. LEAK-TEST. 


a. Prepare Components Test Console G3i41 
and redundant shutdown for use as outlined in 
paragraph 29-12. 


b. Connect valve to console. (See figure 
29-12,) 


&. On HYDRAULIC CONTROL panel, per- 
form the following: 


(1} Close HIGH PRESS SHUTOFF aid MED 
PRESS SHUTOFF valves. 


(2) Press TEST CELL SUPPLY "A" 
switch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-ieht. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


d. Slowly apply facility hydraulic supply 
pressure until SUPPLY PRESSURE gage indi- 
cates 3,000 +100 pal. 


e. On HIGH PRESS FUEL COMPATIBLE 
panel, open VENT vaive; then adjust PRES- 
SURE REGULATOR until] REG SUPFLY PRESS 
gage indicates 2,800 +100 psi. 


f. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR gave indicates 2,475 425 psi. 


g. Maintain pressure at IN port (A) for 16 
minutes minimum, then measure leakage from 
DRAIN port (C), 


h. On ELECTRICAL CONTROL panel, press 
TEST SELECT 2 and 4 switch lights. 


i. Maintain pressure at IN port (A) for 10 
minutes minimum, then measure leakage from 
DRAIN port (C). 


j. On HIGH PRESS FUEL COMPATIBLE 
par], adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates vero, then 
open SHUTOFF valve. 


k, On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve until PRESSURE 
MONITOR "B" gage indicates zero, then “lose 
SHUTOFF valve. 


Section XX1X 
Paragraph 29-17 


Result 


None. 


None. 


None. 


SUPPLY light on and VENT light off. 


CLOSE light on and OPEN light off, 


OPEN light on and CLOSE light off. 


SUPPLY PRESSURE gage must indicate 3,000 
+100 psi. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR gage must indicate 
2,475 +25 psi. Valve pressurized. 


Leakage must be less than 2.0 cc/min. 


Lights 2, 2B, and4 on. Valve energized. 


Leakage must be less than 2.0 cc/min. 


REG SUPPLY PRESS gage must indicate zero. 


PRESSURE MONITOR "B" gage must indicate 
zero. Valve depressurized. 
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Procedure Result 
1. Reduce facility hydraulic supply pressure SUPPLY PRESSURE gage must indicate zero. 


to zero, 
m. On ELECTRICAL CONTROL panel, press Lights 2, 2B, and 4 off. Valve deenergized. 
TEST SELECT 2 and 4 switch-lights. 


n. On HYDRAULIC CONTROL panel, per- 
form the following: 


(1) Press TEST CELL SUPPLY "A" SUPPLY light off and VENT light on. 
switch-light. 
(2) Press HYDRAULIC SYSTEM SUPPLY CLOSE light on and OPEN light off. 
switch-light. 
(3) Press HYDRAULIC SYSTEM BYPASS CLOSE ght off and OPEN light on. 
switch-light. 
o. On HIGH PRESS FUEL COMPATIBLE None. 
panel, close SHUTOFF ana VENT valve. 
p. Remove valve from test setup. None. 
q. Ht redundant shutdown valve testing is None. 


terminated, secure equipment as outlined ia 
paragraph 29-18. 


r. Drain fluid from valve; then protect None. 
valve aS outlined in paragraph 20-2, 
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Figure 29-12, Redundant Shutdown Valve Leak-Test Setup 
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29-18, SECURING TEST EQUIPMENT. 


29-19. After redundant shutdown valve testing 
is completed and valve ig rernoved from test 
setup, secure equipment as followa: 


a. Reduce facility gaseous nitrogen supply 
to Zero. 


b. On PNEU SOURCE CONTROL panel, 
close NITROGEN SOURCE SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve; then 
open SYS VENT valve. 


d, On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e. Close ail shutoff valves, regulators, and 
ulility valves. 


Section XXIX 
Paragraphs 29-18 to 29-19 


f. Make sure all pressure gages indicate 
zero; then close all vent valyes. 


g. Cap ulillty panel and test cell panel outlets 
and connectors. 


h. Turn oscilloscope power and digital volt- 
meter power off. 


i. Move TEMPERATURE indicator switch to 
OFF. 


j. On HYDRAULIC CONTROL panel, press 
switch-Jights eo that HYDRAULIC SYSTEM BY- 
PASS light indicates OPEN and cemaining lights 
indicate CLOSE or VEN’. 


k. On ELECTRICAL CONTROL punel, press 
TEST SELECT awitch-lights so that all lights 
are off; then press POWER ON switch-light. 


1. Turn DC POWER SUPPLY off. 


m. On POWER DISTRIBUTION panel, pull 
out circuit breakers. 


Change Na. 8 - 31 May 1987 29-23/29~24 


R-3896-3 Section XXX 
Volume {J Paragraphs 30-1 to 30-13 
SECTION XXX 


VOLUMETRIC LIQUID OXYGEN TRANSDUCER 


WARNING 
COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER SET 


G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN 


30-1, VOLUMETRIC LIQUID OXYGEN 


TRANSDUCER NA5-27299. 
30-2. The following procedures contain dis- 
assembling, cleaning, inspecting and repairing, 
assembling, and testing information required 

te maintain the transducer. See figure 30-1 for 
test equipment. Refer to R-3896-4 for protec- 
tive closures. 


Part No, Nomenclature Use 
G3141 Components Provides elec- 
Test Console trical control 

for testing 
transducers. 

G3143 Components Provides hard- 

Adapter Set ware for trans- 

ducer test 
setup. 

Model 6304 Multimeter Makes vlectri- 

(Triplett col measure- 

Electrical ments 

Instrument 

Ca), or 

equivalent 

Model 1620C Megohmmeter Makos insula- 

(Freed tion resistance 

Transformer tests 

Co), or 

equivalent 

HP201C Oscillator Provides signal 

(Hewlett for output 

Packard), voltage test. 


or equivalent 
Figure 30-1. Test Equipment for Volumetric 
Liquid Oxygen Transducer 
30-3. DISASSEMBLING. 


30-4. Disassembling the transducer is limited 
to the removal of magnetic pickup coils, plugs, 
and K-gseala, 


Figure 30-2 deleted. 


30-5, CLEANING. 


30-6. Clean the transducer exterior surfaces, 
plugs, and K-seals for liquid oxygen service, 
and clean electrical connector using electrical 
connector cleaning procedure in R-3896-3, 
Volume I. 


30-7, INSPECTING AND REPAIRING. 


30-8, Inspect the transducer for general con- 
dition, cleanness, damage to threads, corro- 
sion, distortion, nicks, burs, scratches, and 
bent electrical connector pins. Refer to 
R-3896-3, Volume J, for general repair prove- 
dures. 


30-3, ASSEMBLING. 

30-10. Assembling the transducer is limited 

to installing plugs, K-seals, and magnetic pick~ 
up coils. All parts must meet cleaning require~ 
ments as outlined in paragraph 30-5. 


a. Install plugs and K-scals. Torque plugs 
to 45 +5 inch-pounds. 


b. Install magnetic pickup coils with bolts 


and washers. lorque bolts to 45 45 inch-pounds. 


30-11. TESTING. 


30-12, This procedure outlines require:nents 
for testing ‘he transducer using Components 
Test Console Gd141, Components Adapter Set 
G3143, and Oscillator HP201iC. Any deviations, 
including, the use of other test equipment, must 
be equivalent to the test requirements, safely 
standards, and equipment specified in this pro- 
cecire, 
Procedure, Result 
30-13. INSULATION RESISTANCE TEST. 


All pins shorted 
together. 


a. Connect electrical 
jumpers between all pins 
of electrical connector, 


Change No. 22 - 15 February 1972 30-1 


Section XXX 


R-3866-3 


Paragrapn 30-14 Volume II 


OSCILLATOR 
HP201C 


I a i TRAST 


rococo 


DIGITAL 
VOLTMETER 


VERT A 


INPUT 


CHECKOUT 
COIL 


RETURN 


MEASURE- 
MENT 
col 


ant 


adecha 
F)-3-2-23 

Patch From To Patch From To 
cord{a) J6-_ cord(a) J6- J6- 

K3. 10R 20R K3. 15P 20L, 

K3. 15D 20N K3. 15R 20K 

KS. 1SE 20P 
(a) Use any cord length required. 

Figure 30-3. Components Test Console Patch- Panel Requirements 
Procedure Result _ Procedure Result 

b. Using megohm- Resistance must be 30-14 ISOLATION RESISTANCE TEST. 
meter, apply 500 425 100 megohms mini- 
vdc between all pins mum, ‘ 

ite a. Connect electri- 

and receptacle shell. cal jumpers to magnetic 

c. Remove elec- None. pickup coil as follows: 
trical jumpers: (1) Between ping Measurement coil 

d. Repeat steps a Sar? as steps a A and B. ear oe ae 4 
through c on other mag-  threuvh «. CM SORE EE s 
netic pickup coil. (2) Between pins Checkout coil pins 

CandD. C and D shorted 
together. 


30~2 Change No. 11 - 29 February 1868 


K-3896-3 Section XXX 


Volumell Paragraph 30-15 
Procedure uit Procedure Result 
b. Using megohm- Resistance must be d. Repeat steps a Same as steps a 
meter, apply 50 vde 50 megohms mini- through c on other through c. 
maximum between mum. magnetic bickup coil. 
plaids sa patel he 30-18. PREPARATION FOR OUTPUT VOLT- 
sates : ae AGE AND FREQUENCY TEST. Sct up compo- 
a and pins © anc nents test console electrical patch-panel (figure 
; 30-3) and prepare console for use (figure 30-4), 
c. Remove elec- None. Refer to paragraph 30-16 for transducer output 
trical ,»umpers. voltage and frequency test procedure. 
Panel Control Position Indication,/Remarks 
NOTE 


The press-to-operate switch-lights located on the Components 
Test Console G3141 operate on and off by alternately pressing 
the face of the switch. Make sure switch-lights are pressed 
only as necessary in order to obtain the specified indication. 


PRE POWER TURN ON 
POWER DISTRIBUTION CBi (30 AMP) Pulled out Console main power off, 
CB2 (10 AMP) Pulled out Electrical utility outlets 
power off. 
BC POWER SUPPLY AC INPUT Down (off} 
VOLTAGE VERNIER Midyosition 
VOLTAGE ADJUST Fully counter- 
clockwise 
CURRENT LIMIT 0 
AC INPUT INDICATOR OFF 
ELECTRICAL MILLIAMPERES OFF 
CONTROL RANGE SELECT 
VOLTS RANGE OFF 
SELECT 
VOLTAGE ADJUST Fully 
DECREASE 
DIGITAL VOLTMETER 115V/230V 115V At rear of unit. 
100 KC STD INT/EXT INT Al rear of unit. 
STORE/DISPLAY DISPLAY At rear of unit. 


DURING COUNT 
POWER Down (off) 


— AT HS NA APE 


Figure 30-4, Preparing Components Test Console for Use (Shect 1 of 4) 
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Section XXX R-3896-3 


Volume II 

_ Panel Control Position Indication/Remarks 
PRE-POWER TURN ON (cont) 
OSCILLOSCOPE INTENSITY POWER OFF 
TEST CELL ELECT Connector J701 Cable BB52748 Connection to 
OUTLETS transducer, 

Connector J704 Capped 

Connector J 705 Capped 


CAUTION 


Vacility pneumatic and hydraulic supplies to console must be off, 


POWER TURN ON 


POWER CB! (30 AMP) Pushed in Console main 
DISTRIBUTION power on. 
ELECTRICAL POWER POWER light ON. 
CONTROL AC INPUT light on{#) 
TEST SELECT 1 Light 1 off, (@) 
TEST SELECT 2 Light 2 off. (a) 
TEST SELECT 3 Light 3 oft.) 
TEST SELECT 4 Light 4 off, (a) 
TEST SELECT 5 Light 5 off, a) 
TEST SELECT 6 Light 6 off, ‘4) 
TEST SELECT 7 Light 7 off. (2) 
TEST SELECT 8 Light. 8 off, ‘#) 
DIGITAL RANGE 100 V 
VOLTMETER Func nee 
ATTENUATION Midposition 
SAMPLE PEHIOD 1 SEC 


100 PER 
SAMPLING RATE Micdposition 


POWER ON If digital voltmeter 


indicates OVER- 

LOAD, wait at 

least une minute 

before resetting. 
NOTE 


Digital voltmeter must be allowed to warm up for at least 30 minutes 
prior to use. 


I (a) _If indication is not as specified, press applicable switch-light, 


oo seat eaten a 


Figure 20-4. Preparing Components Test Console for Use (Sheet 2 of 4) 
30-4 Change No, 20 ~ 19 May 1971 


R-3896-3 Section XXX 


Volume I 
Panel Control Position Indication/Remarks 
POWER TURN ON (cont) 
OSCILLOSCOPE FOCUS Arrow up Adjust later for 
best focus. 
INTENSITY Arrow hori- Power light on. 
zontal (to left) Adjust later for 
besi intensity. 
NOTE 


Oscilloscope must be allowed to warm up for at least 30 minutes 
prior to use. 


OSCILLATOR RANGE X10 Connect oscillator 
to oscilloscope and 
Frequency vernier 20 digital voltmeter 


(icont of console). 
See figure 30-3. 


ATTENUATION MIN Acjust later to 
obtain 5 volts peal 
on oscilloscope, 


NOTE 


Oscillator must be allowed to warm up at least 30 minutes 
}.rior to use, 


OSCILLOSCOPE A VERT. CAL, (6 CM) 
(Calibration Check) SENSITIVITY 


A VERT. CAL. 
SENSITIVITY 
VERNIER 


B VERT. CAL. (6 CM) 
SENSITIVITY 


B VERT, CAL, 
SENSITIVITY 
VERNIER 


SWEEP TIME .5 MILLISEC/CM 
HORIZ. SENS, 


SWEEP TIME CAL. 
HORIZ. SENS. 
VERNIER, 


SWEEP TIME X1 SWP, 
YORIZ. SENS. 

SWP,. EXP. 

switch 


DC AC switch AC 


AE ETNA APACS SOIREE OL SS A APS EE hy SA TNS ST TT SID 


Figure 30-4. Preparing Components lest Console for Use (Sheet 3 of 4) 
Change No, 20 ~- 19 May 1971 30-5 


Section XXX 


R-3896-3 
Volume Ji 
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a rer a TE AS TY 


OSCILLOSCOPE 
(Calibration 
Check) (cont) 


OSCILLOSCOPE 


Figure 30-4, Preparing Components Test Console for Use (Sheet 1 of 4) 


TRIGGER LEVEI, 
SYNC, 

VERT, 
PRESENTATION 


VERTICAL 
POSITION A 


VERTICA', 
POSITION B 


A VERT. 
SENSITIVITY 


A VERT. 
SENSITIVITY 
VERNIER 


B VERT, 
SENSITIVITY 
B VERT, 
SENSITIVITY 


SWEEP TIME 
HORIZ. SENS. 


SWEEP TIME 
HORIZ, SENS. 
VERNIER 


SWEEP TIME 
HORIZ. SENS. 
SWPP, EXP. 
Switch 

DC AC switch 


TRIGGER LEVEL 


SYNC. 


VERT. 
PRESENTATION 


30-6 Change No, 20 =~ 19 May 1971 


Position 


AUTO 
INT + 
CHOP 


Adjust as 
required. 


Adjust as 
required, 


10 VOLTS/CM 
pe 


CA L 


.1 VOLT/CM DC 
or 1 VOLT/CM 
NC 

CAL 

1 MILLISEC/CM 


CAL 


X1 SWP, 


AC 


AUTO 


INT + 


CHOP 


Indication/Remarks 


Channel A trace 
must indicate 6 cm, 


Channel B trace 
must indicate 6 cm, 


Fully clockwise, 


Select position to 
obtain greatest 
clarity. 


Fully clockwise. 


Adjust to obtain a 
steady single trace. 


R-3896-~3 Section XXX 
Volume II Paragraph 30-16 
~ Procedure Result 
CHANNEL A INPUT ope a et a 
5 VOLTS PEAK 
“| e. Disconnect DVM DVM must indicate 


electrical leads from 000, 200 +000. 001 


~CHANNEL B TYPICAL 
OUT PLT TRACE 
(1,9 VOLTS PEAK} 


@ 


Fi-3-2-22 


wee, 


Figure 30-5. Volumetric Liquid Oxygen 
Transducer Input/Output Voltage Trace 
at 200 Cycles (Typical) 


30-16. OUTPUT VOLTAGE AND FREQUENCY 


TEST. 
Procedure 


a. Make sure Compo- 
nents Test Console G3144 
and transducer are pre- 
pared for use as outlined 
in paragraph 30-15, 


b. Adjust oscillator 
frequency vernier until 
DVM indicates 000. 200 
4000, 001 ke. 


¢, Adjust oscillator 
ATTENUATION control 
until oscilloscope channel 
A indicates 5,0 to 7.5 
volts peak, (See figure 
39-5.) 


d. Record peak output 
voltage on oscilloscope 
channel B. 


Result 


None. 


DVM must indicate 


000, 206 1000. 001 
ke, 


Channel A must 
indicate 5.0 to 7.5 
volts peak, 


Transducer output 
voltage must be 
0.2 volt peak 
minimum to 3.0 
volls peux 
maximum, 


OSCILLATOR; then re - 
connect them lo OSCIL- 
LOSCOPE vertical B 
input on front of console. 


f. Move OSCILLATOR 
power switch to off, 


g. Disconnect cable 
BB52748 from magnetic 
pickup cojl and connect 
it to the other coil. 


h. Move OSCILLATOR 
power switch to on. 


i. Disconnect DVM 
electrical leads from 
OSCILLISCOPE vertical 
B input; then reconnect 
them to OSCILLATOR, 


j. Repeat steps b 
through e. 


k. On DIGITAL VOLT- 
METER. panel, move 
POWER ON switch to off. 


1, On OSCILLOSCOPE 
panel, turn INTENSITY 
control to POWER OFF, 


ra. Move OSCILLATOR 
power switch to off. 


n, On ELECTRICAL 
CONTROL panel, press 
POWER awitch-light, 


oOo. On POWER MMS- 
TRIBUTION panel, pull 
out circuit breakers. 


p. Remove transducer 
from test setup and instal} 
protective closures, 
efor to paragraph 30-2, 


Change No. 21 ~ 12 November 1971 


ke. 


Power off. 


None. 


Power on. 


None, 


Same results as 
steps b through e. 


Power off, 


Power light off. 


Power off. 


POWER and AC 
INPUT lights off. 


Console main 
power off. 


None. 


30-7 


Section XKX R-3896-3 
Paragraph 30-17 Volume II 


$0-17, COIL CONTINUITY TEST. This test 
is a preinstallation requirement only. 


Procedure Result 
a. Using a multi- Multimeter must indicate 
meter, continuity~ continuity between ping 
test coils in each A and B and hetween 
magnetic picku,. pins C and D. 
Record multimeter 
indication. 


30-8 Change No. 21 - 12 November 1971. 


SECTION XXX] 


R-3896-3 
Volume II 


Section XXX] 
Paragraphs 31-1 to 31-4 


GIMBAL BOOT, INSULATION BOOT, AND INSULATION SEAL 


31-1. CIMBAL BOOT. INSULATION BOOT, 
AND INSULATION SEAL, 


31-2. The following paragraphs provide infor-~ 
mation for inspecting and repairing the gimbal 
bearing boot, fuel inlet elbow-to-interface panel 


insulation boot, and interface panel oxidizer 
inlet insulation seal, 


ane 


Part Name 


a Ne i er er eS ah A 


Gimbal Bearing Boot and Fuel Inlet Elbow-to- 


Inspecting 


falorface Panel Thsulation Boot 


Cap screw 


Clamps 


Band 


Snap 
buttons 
ana studs 


Band and 
boat 


Boot 


ON I Rh iy Hn RELS | bee elites nla et PE 


Inspecting and Repairiag Gimbal Boct, Insulation Boot, 


Gahled threads 


Bent 


Broken 


Cracked or 
broken welds 


Torn loase 
from hoot 


Band separated 
from boot at 
clamp end. 
Separation less 
than 3 inches, 


Rand separated 
from boot at 
clapep end, 
Separation 
more than 3 
inches. 


Holes in side 
well of boot or 
aluminized 
fabric 


Figure 31-1. 


Replace cap 
screw, ring, 
and trunnion 
assembly. 


Straighten to 


original position. 


Replace boot, 


Replace boot. 


Replace bant, 


Acceplable 


Replace boot. 


Replace boot, 


31-3, 
31-4. 


ee rs eee 


INSPECTING AND REPAIRING, 


Inspection and repair of the boots and 
seals is limited to visual inspection and minor 
repalr and/or replacement. Inspect individual 
parts for general ecadition, cleanness, damage 
ta threads, anc cor!:osion. 
31-1.) 


(Refer to figuie 


— ——— 


a eeninte aaa 


ie Inspecting ___Repairing 
Molaed seal Acceptable 
sepa rated 
fron: boot 
sidewalls. 


Sep tration 
less than 
one inch. 


Molded seal 
separated 
from boot 
sidewalls. 
Separation 
inore than 
ore inch. 


Replace boot. 


A.wminized 
coating 
reissin, or 
flaking 


Separation of 
aluminized 
{ibric from 

¢ ilicone- 
rubber 
fiberglass 


Acceptable 


Acceptable 


“208s of bond Acceptable 
between 

zluminized 

fabric and 

silicone- 

rubber 


fiberglass 


NN ie Here 


and Insulation Seal (Sheet 1 of 2) 
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Section BKXI 


Part Naine 


interface Panel Oxidizer Inlet Insulation Seal 


Insulation 
channel 


31-2 


R- 3896-3 
Volume IT 


Inspecting Repairing Part Name 
Aluminized Acceptable 


fabric sepa- 
rated front 
silicone- 
rubher fiber- 
glass due to 
missing 
thread. Sepa- 
ration less 
than one inch. 


Insulation 
seal 


Aluminized 
fabric sepa- 
rated from 
silicone- 
rubber 
fiberglass 
due to miss~ 
ing thread, 
Separation 
more than 
one inch, 


Replace boot, 


Bent Straighten to 
original position. 
Broken Replace, 


rae ee ta mg 


(Sheet 2 of 2) 


Change No, 15 « 23 April 1969 


Inspecting 


Deteriorated 
or damaged 
anodic coating 


Bent supports 
or doublers 


Broken sup- 
ports or 
doublers 


Support or 
doubler sepa- 
rated from 
seal 


Deteriorated 
or damaged 
seal 


Missing 
rivets 


Repairing 


Replace anodic 
coating or iri- 
dite aS outlined 
in R-3896-3, 
Volume I. 


Straighten to 
original 
position, 


Replace insula~ 


tion seal, 


Replace insula- 
tion seal. 


‘lace insula- 
tion seal, 


Replace insula- 
tion seal, 


et 


Figure 31-1. Inspecting and Repairing Gimbal Boot, Insulation Boot, and Insulation Seal 


R- 3996-3 APPENDIX 
Volume H 


MANUATL: DATA SUPPLEMENTS 


Manual Datu Supplements are issued from time indicated in the “Supplement Status * column. 
to fime to conunumeate important and urgent For active supplements, no status is entered, 
information conecrning the equipment covered For ineorporated supplements, "Incorporated" 
in this volume, These supplements bear an is entered. 
identifying number and should be filed in this 
Appendix. 
Upon receipt of a Manual Data Supplement make 
Manual Data Supplements directly affect the an appropriate reference to the supplement in 
data in this volume and will be meorpurated the margin next to the data supplemented and 
into (his vohime during a future updating effort, enter the number. date, and subject inatter of 
the supplement on the Manual Data Supplement 
A Supplement Record is issued periodically to Record. 


imbeate the status of supplements tssued for 
this volume. The status of each Supplement is 


MANUAL DATA SUPPLEMENT RECORD 
This Supplement Record indicates the status of supplements 
issued for Sechnieal Manual R-3896- 3. Supplements which 


have been incorporated into the volume shall be removed 
from the Appendix and destroyed, 


ona SS ne a Re A A NG I RN. RS FAM eR Ae NRO cc 


Supplement Supplement 
_ Number Dated _ a Desevription Status 
R-3896-3 2 May 1966 Lists establisned requirements Incorporated 
Vol U-t fur component maintenance and 


repar ina controled area. 


R- 3896-3 19 June 1966 Lists correct handling, remove Incorporated 
Vol 1-2 ing. wand instatlation provedures 

for pressure-~actuated (Natlex) 

seuls, 
+ 3896-3 14 July 1966 Lists increased pressure toler- Incorporaied 
Vol It-3 wice for thrust OK pressure 


switch and repair material change 
for nozzle extension. 


(t- 3896-3 t5 Seplember 1966 Provides a procedure anda list Incorporated 
Val U-4 of equipment required to re~ 

place damaged blind nuts on the 

thrust charuber nozzle exteusion. 


R- 3896-3 13 Octoher 1966 Adds a wire list for high-voltage Incorporated 
Vol il-5 igniters. 

R- 3896. 3 20 December 1966 Provides a p"ecedure for the re- {ncorporated 
Vot J1-6 pair of the fw.) valve position 


indicator, 


Change No. 14 + 8 January 1969 A-1 


APPENDIX 


Supplement 
Number 


R-3896-3 
Vol i-? 


R-3896-3 
Vol II-8 


R- 3896-3 
Vol Ii-9 


R-3896.3 
Vel I-10 


R-3896-3 
Vol Il-13 


R- 3896-3 
Vol) H-12 


R-3896~3 
Vol 1-13 


R- 3896-3 
Vol 14 


R- 3896-3 
Vol fT-15 


R- 3896-3 
Vol I-16 


R- 3896-3 
Vol li-17 


A-2 Change No. 14- & January 1969 


R- 3896-3 
Volune II 


MANUAL DATA SUPPLIEMENT RECORD 


i er 


Dated 


16 January 1967 


16 February 1967 


31 March 1967 


20 April 1967 


2 May 1967 


12 May 1967 


23 May 1967 


5 June 1967 


16 June 1967 


9 July 1967 


16 October 1967 


(continued) 


Description 


Provides damage linits and dis- 
position for electrical harness over- 
molds, 


Provides inspection and repair 
informatiun for the improved main 
fuel valve position indicator spring. 


Corrects the list of effective pages 
and adds deletion informetion where 
necessary. 


Adds preface page to call out 
change in use of Iibpricants, 


Provides inspection and repair 
information for oxidizer inlet 
and increases inducer cap bolt 
lockwasher dimension, 


Adds part numbers for field- 
modified turbopumps and adds use 
of sealant and antiseize dispersion, 


Delctes requrement to perform 
a location check of turhopump oxi- 
dizer inlet after repair. 


Provides information te update 
turbopump repatr procedures. 


Provides impeller rib clearance 
information for oxidizer pumps 
that are reassembled with the 
same impeller and sphne sleeve, 


Provides unprovements tw fubri- 
eation method and installation and 
testing procedures for fuel valve 
position indicator, and provides 
detailed information on installa~ 
tion of 4-way solenoid valve 0- 
rings and retainers that ire 
Similar in size and *, pearance. 


Simplifies clectrical test proce- 
dures for oxidizer valve, fuel 
valve, aud hypergo! manifold. 


Supplement 


Status 


Incorporated 


Incorporated 


Incorporated 


Incerporated 


Incorporate J 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Supplement 


R- 3896-3 
Volume U 


MANUAL DATA SUPPLEMENT RECORD 


Dated 


(continued) 


Deseription 


APPENDIX 


Suppiement 
Status 


Te een enedaleneemeeeheemeeemenenetenenemnammmenetmemetmmermmeatmenenmtcarmerercee mariner remem aa en rn oat EET 


R-3896. 3 
Vol I-18 


R- 3896-3 
Vol If-19 


R- 3896-3 
Vol I-20 


R- 3896. 3 
Vol W-21 


R-- 3896-3 
Vol H-22 
R- 3896-3 
Vol H-23 


R-3896-3 
Voi ll-24 


R~ 3896-3 
Vol H-25 


R «3896-3 


Vol h-26 


R-38Gh-3 
Vol 11-27 


R-3596- 3 
Vol M-28 


20 October 1967 


15 December 1967 


15 December 1967 


15 December 1967 


28 December 1967 


16 January (964 


8 March 1968 


13 May 1966 


14 June 1968 


15 Cetober 1968 


J November 1968 


Replaces section AXV. and incorpo- 
rates revised testing procedures and 


requirements, 


Adds maintenance and test proce. 
dures for volumetric liquid uxygen 
transducer. 


Provides maintenance and tcst 
procedures for gas generator bull 
valve switch, main oxidizer valve 
switch, and liypergol manifold 
switch. Also simplihes electrical 
test procedure for main fuel valve 
indicator, 


Provides maintenaice and test 
procedures for turbopump speed 
transducer. 


Adds requirement for lubricating 
turbopumy torque year. 


Permils an alternate repair of 
rigid- duct curved sections by hand 
blending. 


Provides tmaintenance and test 
procedures for temperature trans- 
ilucers NA5-27215, NA5-27333, 
and NA5-27414, 


Provides procedures for removing 
he turbopump oxidizer inlet with- 
oul removing the inducer, and for 
installing the same inlet that was 
removed. 


Changes equipment used to meas- 
ure oxidizer va.ve temperature 
during cryogenic testing. 


De.ctes the procedure for re-forin- 
ing temperature transducer copper 
rings, 


Changes the thrust OK pressure 
pickup pressure tolerance, 


Incorporated 


Incorporated 


Incorporated 


Incerporated 


Incorporated 


Jacorporaled 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 
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MANUAL DATA SUPPLEMENT RECORD 


Supplernent 
Number 


R-389d-3 
Vol 1-29 


R-3898-3 
Yol 1-30 
R-3896-3 
Vol T1-31 


R-3896-3 
Vol if-32 


R-3896-3 
Vol Li-33 


R+$896-3 
Vol 11-34 


R-389u 3 
Vol 11-35 


R-3896-3 
Vol I-36 


R-389$-3 
Vo) I-37 


R-3896~3 
Vol FH-38 


R-2896-3 
Vol If-39 


R~3896 «3 
Vul 11-40 


R-3896-3 
Vol it-41 


Dated 


6 December 1968 


8 November 1968 


15 January 1969 


4 March 1969 


20 March 1969 


2 April 1969 


24 April 196% 


10 June 1969 


8 September 1969 


26 September 1969 


29 October 1969 


18 December 1969 


19 June 1970 


(continued) 


Description 


0 tera 


Defines the repairs that are required 
for both internal and external pin- 


holes in the wall of the thrust chamber 


tubes, 


Provices the criteria for accepts- 
bility of damaged flex hoses, 


Supersedes supplement R-3896-3 
Vol II-27, dated 15 October 1968, 
which deieted the procedure for 
re-forming ternperature trans- 
ducer conper rings. 


Deletes the requirement to use an 
upstream flowmeter when pressure 
testing the turbopump intermediate 
seal, 


Adds a low-pressure (3 and 10 psig) 
leak-test of the turbopump primary 
oxidizer seal, The 30-psig leak- 
test has been deleted, 


Provides inspection and revair 
Infor mation for the gimbal bearing 
boot, fuel inlet elbow insulation 
a and oxidizer inlet insulation 
seal. 


Changes the lubricant used on parts 
in the oxidizer side of the gas gen- 
erator ball valve. 


Changes the lubricant used on 
intcrnal parts of the hypergol 
rmanifolel, 


Specifies the length of primary 
oxidizer seal screws to be used 
during installation und gives the 
disposition of screws that have 
been used, 


Adds the requirement to substitute 
lubricant grease RBO140-012 
(Rocketdyne) for lubricant KEL-F 90 
on certain theust chamber plugs, 
seals, and gaskets. 


Changes the lubricant uged on 
internal parts of the redundant 
shutdown valve. 


Changes the torque value of the 
ga» generator igniter port plug, 


Adds pert numbers for bearing 
coolant control valve restrictors. 


A-4 Change No. 19 - 10 September 1970 


“Supplem ent 
Status 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


lncorporatcd 


Incorporated 


Incorporated 


Incorporated 


incorporated 


Incorporated 


Incorporated with 
deviations from 
original issue, 


cncorporated 


Supplement 


Nurnber 


R-3896-3 
Vo) 11-42 


R-3896-3 
Vol I-43 


R- 3896-3 
Yo) li-44 


R-3896-.3 
Vol i-45 


R- 3896-3 
Vol I-46 


R-3896-3 
Vol 0-47 


R-3896~3 
Vol H-48 


I2- 3896-3 
Vol (1-4 
R-~3896-3 
Vol 11-50 
R-3896-3 


Vol 0-61 


R-3896-3 
Vol 11-62 


R-3396-3 
Volume I 


MANUAL DATA SUPPLEMENT RECORD 


Dated 


23 September 1970 


16 October 1970 


28 October 1970 


5 November 1970 


13 Janvary i971 


15 January 1971 


21 January 1971 


28 January 1971 


18 February 197] 


14 April 1971 


29 April 1974 


a rah 


(continued) 


Description 


Adds requirement to use a Wheatstone 


bridge for transducer testing, 


Adds inspection criteria for oxidizer 
valve sleeve and lines. 


Changes requirements for inspecting, 
repairing, and dimensional limits for 


propellant ducts. 


Deletes testi equipment and changes 
test procedures for oxidizer valves, 
fuel valves, bearing coolont control 
valve, engine control valve, and 
four-way solenoid valve. 


Adds requirement for disconnecting 
heat exchanger from turhopump to 
permit installation of torque tool, 


Adds inspection and repair 
information and dimensional Hmits 
for hydraulic and purge tubes and 
lines, 


Changes hydraulic pressure 
required for engine control valve 
actuation, 


Adds inspection requirements tor 
oxidizer dome purge check valve 


and ignition monitov valve diaphragm, 


and corrects a part name in engine 
coutrol valve assembly procedure. 


Changes damage limits for thrust 
chainber nozzle extension external 
reinforcing bands, 


Adds inspection requirements for 
oxidizer dome purge check valve 


and ignition monitor valve diaphragm, 


and corrects a part name in engine 
control valve assembly procedure. 


Adds a requirement to inspect that 
specified parts in the oxidizer valve 
and the turbopump are not dycd. 


A A ty 
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APPENDIX 


AN a 


Supplement 
Status 


Incorporated 
incorporated 


Incorporated 


Incorporated 


Incorporated 


Tacorperated 


Incorporated 


Superseded by 
K- 3806-3 
Vol N-51 


Incorporated 


Incorporated 


Incorporated 


Change No. 20 - 19 May 19%1 A-5 


APPENDIX R-3896~3 


Volume il 
MANUAI DATA SUPPLEMENT RECORD 
(continued) 
Supplement Supplement 
Number Dated Description Status 

R-3896~3 30 April 1971 Revises the test requirements and Incorporated 
Vol {1-53 limits for the turbopump speed 

transducer and the volumetric liquid 

oxygen transducer, and changes the 

oscillator control and position 

settings for checkout valve testing. 
R-3896-3 15 July 1971 Adds a procedure for performing incorporated 
Vol i1--54 a fuel valve nose seal Haquid leak test. 
R-3896~3 2 August 1974 Adds procedures for repair of the Incorporated 
Vol H-55 engine control valve start and stop 

solenoid valves. 
R-3896-3 3 August 1971 Reverses the open and close port Incorporaled 
Vol 11-56 callouts in specified steps when the 

stop solenvid valve is energized or 

override port is pressurized during 

engine control valye and four-way 

solenoid valve testing. 
R-389R-3 16 August 19°71 Adda preinstallation test procedures. Incorporated 
Vol I-57 
R-3896-3 13 October 1971 Replaces engine control valve and incorporated 
Vol 11-58 four-way soienoid valve high-pressure 

test with an external leak test. 
R-3896-3 20 October 1971 Deletes proof-test procedures for the Incorporated 
Vol II-59 gas generator oxidizer purge check 

valve, the inert prefill check valve, 

the bearing cxolant control valve, and 

the ignition monilor valve; deletes 

high-pressure test procedures for the 

engine control valve start and sto7 

solenoids, the engine controi valve 

check valve, and the redundant shut- 

down valve: adds nrocedures for testing 

the thrust CK pressure switch when 

not using Cosaponents Test Console 

G3141; and adds a procedure for 

reforming copper ringe on temperature 

transducer NA5-27414. 
R- 3896-3 3 January 1972 Adds a caution specifying the sequence Incorporated 
Vol I-60 of semoval and installation of parts 


required to prevent damage to parts 
when the four-way solenoid valve is 
partially disassembled, 


A-6 Change No. 22 - 15 February 1972 


R-3896-3 APPENDIX 
Volume Ii 


MANUAL DATA SUPPLEMENT RECORD 
(continued) 


Supplement —  SSSS~S~—SSS ‘Supplement 
__ Number Dated Description Status _ 
R-3896-3 25 April 1972 Adds a requirement for a filter in Incorporated 
Vol I-61 the hydrawic supply to the pressure 


port on housing 88-555267 for 
testing start and stop solenoid valves. 


R-3896-3 3 May 1972 Expands cleaning requirements and Incorporated 
Vol I-62 adds cleanness acceptability criteria 

for four-way solenoid valve filters. 
R-3696-3 13 June 1972 Changes the pressure limit for low- Incorporated 
Vol H-63 pressure gases, 
R-3896-3 14 June 1972 Adds a caution when installing close Incorporated 
Vol U-64 diametral parts in body of four-way 


solonotd valve and adds a minimum 
leakage requirement at four-way 
solenoid valve return port when both 
start and stop solenold valves are 


energized. 
R- 3896-3 5 July 1972 Provides additional procedures for Incorporated 
Vol H-65 the start and stop sulenoid valves, 


which tncludes complete disassembly 
of the valves and special cleaning 
procedures for the solenoids. 


Change No, 23 - 3 August 1972 A-7/A-8 


MANUAL DATA SUPPLEMENT NO. R~-3896-3 VOL TI-66 
Sheet 1 of 1 25 October 1972 


This supplement afferts the data in Technical Manual R-3896-3, Voiume TL. Moke a 
reference to this supplement in the wargin next to the data being supplemented; 
enter the number, date, and subject matter of the supplement on the Manual Data 
Supplement Recoro; and file this supplement in the Appendix to this volume. 


Thig supplement changes the requirements specifying use of start and stop solenoid 
optical inspection equipment. 


On page 23-36B, paragraph 23-36, step 2, change substep 2 as follows: 


(2) Visually inspect the following solenoid (6) drilled passages (use of a 
stereomicroscope with magnification of 20 - 30x is recomended) for any particles 
not removed during cleaning: 


' MANUAL DATA SUPPLEMENT NO, R-3896-3 VOL II-67 
Sheet 1 of 2 29 Novembe > 1972 


This supplement affects the data In Technical Manual R-3896-3, Volume Il, Make 
a reference to this supplement in the margin next to the data being supplemented; 
enter the number, date, and subject rmatter of the supplement on the Manual Data 
Supplement Record; and file this supplement in the Appendix to this volume, 


This supplement adds a time requirement that must be observed when inspecting 
fuel valve nose seal for liquid leakage, and changes the reverse-flow and reseat 
test for the checkout valve. 


A 


Inspect valve nose seal for liquid leakage for 10 minutes minimum. 


On page 21-18, replace figure 21-12 with the attached figure, 


On page 21-20, paragraph 21-20, change step c and result to read: 


c. Connect checkout valve to cansole None 
for reverse~flow-test. Make sure 
piezometer is located within 6 inches 
of OUTLET No. 2 port (C), (See 
figure 21-12). 


On page 21-20, paragraph 21-20, change step i and substep 2 and result to read: 
i, Using HIGH pressure panel, 


apply pressure to OUTLET No. 2 
port (C) as follows: 


(2) Adjust PRESSURE REGULATOR OUTLET No. 2 port (C) 
until PRESSURE MONITOR "'B" gage pressurized and PRESSURE 
indicates 100 +5 psi. MONITOR "B" page indicates 
100 +5 psi. 


On page 21-20, paragraph 21-20, change step k and substep 2 and result te read: 


k. Using HIGH PRESSURE panel, 
reduce pressure ty OUTLET No, 2 
port (C) as follows: 


(2) Adjust PRESSURE REGULATOR HIGH PRESSURE panel 
until REG SUPPLY PRESS gage indicates zero, depressurized, 


MANUAL DATA SUPPLEMENT NO. R-3896-3 VOL 11-67 
Sheet 2 of 2 29 November 1972 


TEST CELL 1 array 
LAE, CRT, 
INSTRUMENT ; 
' 
PNEU LOW PRESS ; 
MON “1B INLET - 
ova Wo et 
CFAL REVERSE ’ 
LE/ K+ TEST ‘ 
PNEU MED PResg 4 
(FUEL COMPATIBLR) . 
~ PNRU LOW PRESS a: 
MONITOR ‘Th INLET i 
eee PNEU FIGW [< 
OUTLRT 
INSTRUMENT 
4 
i 
dh Phchancharehotat than 
NFU FLOW cS 
MON INLET H 
REVERIE O) 
FLANV-TRST creas reer een <a 
PANEL HIGH PIESS i 
ouehet Hi PNEU/HYD 
3 UTTLITY 
z FNL 
areata esata ssee ee Gioia anisms tances! 
PHEU LOW PRESS aml 
MON “BY INLET i] 
OF IT bel eer ries teres eer le eatin ae 
ater tes ene ts Son oT 
UPILITY 24 } 
A Lave! 
ee ] 
INSTRUMENT 
i 
i rebels 
5 
i ! Hl +) 
HESRAT. re ea ha dace 
<= UTILITY 90) ; 


aT Me PRP Ne FOR CTA 


PNEU MRD PIUP® 
(FUEL COMPATIALR) = 


PMAU LOW PRESS 


MON "A" INLET 
LEGEXD 
FALYS FORTS‘ 
A WLET fad pLGoRD 
B OUTLET HO, 1 (2277 YUEL-COMPATIONE STIVRA 
C OUTLET MO, 9 BAIA OURAN CLAN ITA TEM 
D FURL MANTFOLD [i] canse ansrras-1 
B JANTION MONITOR VALVE [og Piszoweran x o01970-3 
PF CRSCKOUT 


A LL ES AT TTR TTT RE ott arian dh ate ten err RENE pA mir ate it tnt tera SER ret mee re PT TT 


et i i 


MANUAL DATA SUPPLEMENT NO. R-3896-3 VOL [I-68 
Sheet 1 of 1 15 February 1973 


This supplement affects the data in Technical Manual R-3896-3, Voiume II, Make 
a reference to this supplement in the margin next to the data being supplemented; 
enter the number, date, and subject matter of the supplement on the Manual Data 
Supplement Record; and fle this supplement in the Appendix to this volume. 


Thts supplement changes electrical harness connector inspection and repair re- 
quirements to permit cleaning of corroded pin contacts. 


On page 18-4, figure 18-4, under Inspecting and Repairing, replace 


"Corroded pin or "Replace harness." 
socket contacts."' 


with the follcwing: 


Corroded pin Clean as outlined in 
contact. R-3896-3, Volume I, 
Corroded socket Replace harness, 


contacts, 
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Thia supplement affocts the data in Technical Manual k-3896.3, Volume IT. Make a 
reference to this supplement in the margin next to the data being supplemented; 
enter the number, date, and subject matter of the aupplement on the Manual Data 
Supplement Record; and file this supplement in the Appendix to this volume, 


This supplement adds warnings for handling specific materials used in the manual, 


On page 8-13, paragraph 8-18A, add the following warning before step c: 
WANING 


White sealant RIV.102 is flammable and mst not. be 
used near heat, sparks, or open flame. lt is toxic. 
Inhalation of its vapors or prolonged contact vith 
the sealant can cause serious bodily harm [n case 
of prolonged exposure, {umediately obtaiu fresh air 
gud wash skin with soap and water, 


On page 15-8, paragraph 15-153, add the following warning before atep b: 
WARNING 


Viton elastomer C328 RIV is flammable and mint not 

be nsed near heat, sparks, or open flame, Tt is toxic. 
Inhalation of its vapors or prolonged contact with the 
curling agent can cause serious bodily harm, In case of 
prolonged exposure, immediately ohtaiu fresh air and 
wash skin with woap and water, 


On page 18-7, paragraph 18-8, add the following warning before step b: 
WARNING 
Potting conpound PR-155*% in toxic, Inhalation of its 
vapors or contact with the material can canse yerious 


bodily harm, It must be used jn & well-ventilated area, 
In cane of contact, wash skin with soap and water. 


On page 18-7, paragraph 18-8, change step b to cead: 
b. Thoroughly mix 22 parts of A to 190 parte of B, by weight, v2? potting 
compound PR~1553 (black) (Products Research and Chomica!, Senco) for one minute, 


On page 18-7, paragraph 18.9, add the following warning hefore step e: 
WARNING 


Primer 1200 RTV te flammable and must not be used near 

heat, mparks, oz open flame. It is toxic, Inhalation of 

its vapors 2r prolonged centact with the primer onn cause 
seriouad bodily harm. In vase of pralonged exposure, ima 
mediately obtain fresh air and wash akin with svap and water, 
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On page 18-7, paragraph 18-9, add the following warning before step ec: 
WARNING 


Primer 1200 RIV ig flammable and must not be uaed 
near heat, sparks, or open flame. It is toxic, Yn~ 
halation of its vapors or prolonged contact with the 
primer can cause serious bodily harm. In case of 
prolonged oxposure, iumediately obtain Presh air and 
wash skin with soap and water, 


On page 18=7, paragraph 18-9, change step ve to read 


e. Apply a thin soat of primer 1200 RIV (Dow Corning %1,) to metal surface 
of repaiv areas apply only enough primer to give a pink tinge to the motal, 
Allow to dry for a wminiuum of 60 winutes, 


On page 27h paragraph 27-7, change provodure to read: 
277. REPAIRING POTTING COMPOUND, 


WARNING 


Isopropyl alcohol is flammable and mast not he 
usod near heat, sparks, or open flame, 

Inhalation of the vapors or prolonged contact with 
the liquid can cause serious injury. 


NOTE 


Steps a through c outline repairing potting and 
steps d through 1 outline replaoing potting. 


a, Clean damaged area by wiping with a clean, lint-free cloth dampened with 
Lsopropyl alecehol (Federal Specification TT-I~735), Allow solvent to dry com 
pletely, 


WARNING 


Adhesive sealant RTV~108 is flanmable and uust 

not be used near heat, sparks or open flame, It 

is toxic, Inhalation of its vapors or prolonged 
contact with the sealant oan cause serious bodily 
harm, In case of prolonged exposure, immediately 
obtain fresh air and wash skin with soap and water, 


b. Apply adhesive sealant RTV-108 (General Electric) to danaged area and using 
a apatula, smooth out sealant and remove excess material. 
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ec. Allow sealant to cure at room temperature for approximately 16 hours. 


d, Remove all potting compound frum ¢nd of junotion box, Take care not to 
remove markings en junction hox, 


©, Thoroughly clean repair aroa by wiping with a clean, lint-free cloth 
dampened with isoprovyl alcohol (Federal Specification T!'-I-735), Allow solvent 
to dry completely, 


WARNING 


Silicone primer SS~4120 is flammable and mat not be 
used near heat, apatks or opan flame, It is toxir, 
Inhalation of its vapors or prolonged oontact with the 
priwer can causo serious bodily harm. In case of prow 
longed exposure, immediately obtain fresh air and wash 
skin with soap and water. 


f, Apply a thin, even coat of silicone primer $S8-4120 (General Mlectric) to 
surface of repair area, Allow primer to dry for a minimum of 30 minutea, 


WARNING 


Silicone resin RIV-615 contains an alkaline catalyst 
that may cause burns. It must not be allowad to 
contact askin or clothes, In oase of contact, wash 
akin with soap and water and treat injwred aren ag 

r, burn, 


gx. Thoroughly mix 100 parts of silicone resin RTV-615A to 10 40.5 parts of 
curing agent RTV~6158 (General Electric) by weight, for a minionm of 3 ninutes, 
Potting life is approximately 8 hours. Use only cleansmetal or non-waxed con« 
tainers with a capacity 3 times as large ay potting mix, 


h. Place potting mlx in a vacuum chamber and pull a minimm vacuum of 27 inchos 
of moxouwry for approximately 10 minutes to remove aly. 


i. Place a nylon cast on each lockwire hole of connectors to form a groove 
0,12 inch deep from lockwire flange, 0,12 inch wide, and 0.25 inch long after 
patting is cured. 
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Thle supplement affects the data in Technical Manual R-3896-3, Volume II, Make 4 
raference to this supplement in the margin next to the data being supplemented; 
enter the number, date, and subject matter of the supplement on the Manual Data 
Supplement Record; and file thin supplement in the Appendix to this manual, 


This supplement changes leak-test compound (MIL-L-25567) to leak-test compound 
(MSFC~SPEC=384), 


Change leak-test compound (MIL-I-25567) to leak-test compound (MSFC-SPEC-384) in the 


following places: 


Page No. Paragraph No. Step 
2-6 2412 

2-10 i-13 | 
2-12 2-13 n 
3~1h 3-12 

3-31 3-16 e 
3-52 3-31 d and j 
3+52A 331A e 
~3/h=1, hla 

1-1/7-8 72h J 
13-20A/13-208 13-12 

Lhe-g lh-12 

15-11 15-18 ft 
15-145 15-19 q 
15-22 15-22 

19-7 19-12 

19=26A/19-26B 19-17 OA 
19-28 19-17 z 
20-8A/20~88 20-12 

21-10 21-17 

21-78 21-23 h 


21-29 21-23 w 


